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I. INTRODUCTION 
In this thesis, I compare the artifact assemblages from five 
archaeological sites assigned to what is currently known as the "Oxbow 
Complex." Using this comparison, I attempt to answer two questions 
concerning the status of Oxbow in general. The first is: What exactly 
is Oxbow? It has been used at various times to define a point type, an 
archaeological complex, an archaeological phase, and an archaeological 
culture.1 I examine this question to see what support, if any, exists 
for such classifications. My second question is related to the 
apparent longevity of some elements of the Oxbow Complex. Why, for 
example, do Oxbow Points appear to have been used over such a long 
period of time? And, if that is so, what were the advantages provided 
by their continued use? To answer these questions, I have selected 
five sites containing excavated, largely unmixed Oxbow Components. 
These sites are listed below and are described in greater detail in the 
following chapters. 
The five sites I have selected are: Long Creek (Wettlaufer and 
Mayer-Oakes 1960) and Harder (Dyck 1977) in Saskatchewan, the 
Southridge Site in Alberta (Brumley 1981), Sun River in Montana 
(Greiser et al. 1983), and Mummy Cave in Wyoming (Husted and Edgar 
n.d.). I selected these sites for several reasons. First, there is at 
least general agreement that Oxbow was represented at all of the sites. 
1The terms phase and complex, and culture, as they are used here, 
define increasingly more refined geographical and temporal units. In 
general, my usage follows that commonly found in archaeology (Reeves 
1969, 1985? Willey and Phillips 1958). 
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Second, all are thought to be related, in the sense that all contain 
Oxbow Components, even though they are separated by space and time. 
Third, all are thought to have been some form of campsite as opposed to 
burials (Millar 1978) or medicine wheels (Calder 1977) that have also 
been assigned to the Oxbow Complex. Fourth, there were enough data 
available in the reports to allow me to attempt the analysis that was 
performed. The locations of the five sites are shown in Figure 1. 
As a final goal of this thesis, I examine the ways that 
archaeologists classify artifacts. Are archaeologists currently 
working in Montana and surrounding areas making or suggesting cultural 
relationships based merely on the presence of similar projectile point 
styles? I wish to avoid any detailed discussion of classification 
systems as they are currently employed within the region. This topic 
has been discussed elsewhere in greater detail and continues to 
generate much interest and debate (Bicchieri 1975; Foor 1985; Frison 
1978; Mulloy 1958; Reeves 1969, 1985; Stoltman 1978). Such 
classification plays an important role in archaeological analysis 
(Whallon and Brown 1982); better understanding of those archaeological 
remains that are currently only poorly known would, I believe, greatly 
improve our present systems of classification. Implicit in many of 
these classification schemes is the assumption that groups who show 
considerable and consistent similarities in their tool assemblages and 
economic orientation across a defined space are related (Foor 1982:2). 
I will use this assumption as a testable hypothesis to test when I 
compare the artifact assemblage data from the five sites. 
2 
3eK 
Figure 1. Location of the Five Sites Selected for Analysis, and 
Showing General Distribution of Oxcow Points. 
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The theoretical orientation of this thesis is culture history. 
Unlike some of my colleagues, I believe that many questions relating to 
culture history have yet to be resolved satisfactorily. This is 
particularly true of the Northern Plains. The definition of Oxbow is 
but one such question. Much of the material that I present is 
descriptive and inductive. This, in part, points to several problems I 
encountered as I was collecting my data. Perhaps the most severe of 
these is that since I lacked access to the collections from each site, 
I relied entirely on the written reports. In all likelihood, other 
students might draw alternative explanations and conclusions from the 
data at these five sites. Each of the reports was written by a 
different author or group of authors, often for a different purpose. 
Each had his or her own theoretical and methodological orientation. 
These sometimes differed between investigators within a site, as well 
as between sites. Therefore, while I am responsible for my own 
interpretations and conclusions, I cannot be held responsible for 
theirs. There has also been a shift in both the methodological and 
theoretical orientation of American Archaeology over the thirty-year 
period (1955-1985) during which the sites were dug (Dunnell 1986). 
Because the sites are dug over such an extended period, oftentimes, the 
site reports are not as comparable as I would have liked them to be. 
I have referred to the term assemblage several times without 
defining it and the reader may be left wondering what I mean by this 
term. I have read several definitions of the term (Bray and Trump 
1984, Champion 1980, Cowgill 1982, Syms 1977:80) and found most to be 
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unsatisfactory for my purposes. For me the most satisfactory 
definition was provided by Spaulding (1971:34). He defines assemblage 
as "a spatial cluster of artifacts thought to represent something 
approaching a point in time." My reasons for using this definition are 
explained below. 
The comparison of assemblages from archaeological sites is not a 
new procedure. A number of such studies exists in the archaeological 
literature of both the Old and New World. Examples from the Old World 
include Ammerman's (1971) study of epi-paleolithic assemblages from 
Italy to see if regional subtraditions could be identified, and 
Munday's (1976) work with debitage from Mousterian Sites in the Negev 
(Israel). There he wished to examine prehistoric economic behavior in 
the form of raw material conservation as distances from specific raw 
material sources increased. New World examples include Arnold's (1985) 
study of Piano Complexes in the Boreal Forest to demonstrate ancestral 
relationships, Francis's (1986) study of lithic scatters to identify 
assemblage variation in open-air lithic scatters from two areas in 
Wyoming, and Spurling and Ball's (1981) principal components analysis 
of selected Oxbow Assemblages. These are but a few such studies of 
this sort. All rely on quantitative methods to support their 
observations about the association, or lack thereof, between the 
assemblages being compared. I also make use of quantitative methods to 
a limited degree. My use and a discussion of these methods can be 
found in Chapter Four. I have made a "conscious" effort to keep them 
above the "bad" and the "ugly" of statistical usage in archaeological 
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inquiry (Thomas 1978). 
The rest of this thesis is divided into five chapters and two 
appendices. Chapters Two and Three provide background on the sites 
themselves. The non-Oxbow components of the sites are described in 
Chapter Two. The Oxbow Components are described in detail in Chapter 
Three. Chapter Four contains my methodology and analysis of the 
comparisons of the five sites. Chapter Five is a general overview of 
what is currently known about Oxbow. Chapter Six contains my 
conclusions, both about the five sites in particular and Oxbow in 
general. Appendix One is a listing of locations and sites where Oxbow 
Projectile Points have been reported. Appendix Two is a listing of 
radiocarbon dates that have been given an Oxbow affiliation. I have 
included this information to support my assertion in Chapter Five that 
Oxbow has a wide geographic and temporal distribution. However, since 
I will not return to the appendices in the course of this work, I feel 
they need to be described in greater detail. 
Appendix One is a listing of sites where the authors suggested 
Oxbow Points were present or an illustration in the report shows them 
to have been present. I cannot, at this point, say that I have 
compiled an exhaustive listing. This was largely due to my lack of 
access to various regional or provincial archaeological journals, 
limited-distribution cultural resource management reports outside of 
Montana, and various other archaeological reports such as state or 
provincial government series. I do, however, feel that the list for 
Montana is close to complete. I believe this is so, because in my role 
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as office manager of the State Archaeological and Historical Site 
Records Office, Department of Anthropology, University of Montana, 
Missoula, during 1979-1982 and 1985-1987, I was able to keep track of 
this information as it was entered into the state archaeological 
records. I suspect many students will be surprised to learn how 
widespread Oxbow Points are in the state. There is probably some room 
for disagreement over what I labeled as being Oxbow Point, particularly 
when I believed Oxbow Points were present but the report's author(s) 
did not think so. Hopefully, I have avoided a common problem in doing 
so. That is, including projectile points that may grossly resemble 
Oxbow Points but which lack some of the more refining characteristics. 
All too often, the specimens do not approach the quality of the 
styles to which they are being compared, and are frequently 
assigned to a phase/complex with the qualifier that the specimens 
are "like", "similar to", or "reminiscent of" the diagnostic type 
to which they are being compared. Until this problem is 
satisfactorily resolved, the assigned chronological and phase 
labels must be viewed as tentative and highly suspect. A shift 
away from gross identification of types based on overall 
impressions is required to alleviate this problem, concomitant with 
a shift toward type identification based on quantitative and 
qualitative terms, perhaps using the statistical clustering 
techniques outlined by Spaulding (1953) [McCullough and Wilson 
1982:35]. 
My listing of sites outside of Montana is based on my examination 
of the literature that was available to me during the course of this 
work. I am aware of a number of cases, and suspect more, of sites 
containing Oxbow Points that have not yet been reported in the general 
literature. As an aid to future researchers, I have included the 
reference for each site, locality, or radiocarbon date listed in the 
appendices. 
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Appendix Two is a listing of radiocarbon dates for Oxbow Sites. 
All of the dates are given uncorrected and are listed in their modern 
calendrical form, i.e., before Christ (B.C.). I present them this way 
because not all of the dates were given in radiocarbon years before 
present (B.P.). This list may not contain the most recently obtained 
Oxbow dates, but otherwise I believe it to be complete. Again, not 
everyone will agree with the dates. In some cases, I have accepted an 
author's belief that Oxbow was present despite an otherwise aberrant 
date. In other cases, I cite dates where an Oxbow association could 
not simply be rejected out of hand. The general problems associated 
with dating Oxbow are discussed in Chapter Five. 
By the end of this thesis, I hope to have clarified, rather than 
merely confused, some of the issues surrounding the position of Oxbow 
in Northern Plains Prehistory. I also hope to have provided the reader 
with a better and more detailed understanding of the Oxbow Components 
at the five sites I selected and why they are important to our 
understanding of regional prehistory. 
8 
II. GENERAL SITE DESCRIPTIONS 
The purpose of this chapter is to acquaint the reader with the 
five sites I selected for examination. Those unfamiliar with Northern 
Plains Archaeology should find this chapter useful because 
archaeologists have used the non-Oxbow components of the sites to aid 
in their understanding of Northern Plains Prehistory. I admit that 
much of the information presented in this chapter is peripheral to the 
questions I pose about Oxbow Assemblages. However, I believe that it 
helps the student understand how various excavators reached many of 
their conclusions. More importantly, my review also helps show the 
relationship of the Oxbow Assemblages to other artifact assemblages 
from different time periods on the Northern Plains, particularly as 
these were expressed in the five sites used here. 
Because each of the five sites was excavated at different times 
and by different archaeologists, it is sometimes difficult to describe 
them in equal detail. This is complicated further by the fact the 
assemblages differed from each excavated site. For example, Mummy Cave 
contained 39 cultural levels spread over thousands of years, whereas, 
the Harder Site contained but a single component, restricted to one 
period of time. I have attempted to avoid excessive description of the 
artifacts from one site at the expense of the others. The non-Oxbow 
levels from each of the sites are briefly described in this chapter. 
The Oxbow Levels will be described in the following chapter. 
Furthermore, since the Harder Site contained only an Oxbow Component, 
it is discussed in the following chapter. In this chapter I describe 
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each site's geographic location, the circumstances of the excavation, 
the artifacts and features found at each site, and finally, each of the 
various author's interpretation of his or her site as a whole. 
I originally planned to discuss the methods that the excavators 
used in excavating their sites, until I discovered these differed 
little between sites. The greatest difference was in the amount of the 
site that was excavated. Nearly all the authors thought the samples 
they recovered were too small, and if a larger artifact sample had been 
recovered, they would have changed their interpretations. This is 
particularly true of the three stratified sites (Long Creek, Mummy Cave 
and Sun River) where the lowest levels were only partly exposed and 
circumstances beyond the archaeologists' control did not allow for 
further excavation. In general, the investigators excavated their 
sites by both manual and mechanical techniques. The mechanical 
techniques were largely used to expose the surface and deeper levels, 
clarify stratigraphy and remove excess back dirt. The manual 
techniques were used for establishing different levels, recovering 
artifacts, detailing stratigraphy, and defining associations. All 
sites were excavated using combinations of arbitrary, natural and 
cultural levels. Most excavators used arbitrary levels until cultural 
levels became apparent, then the cultural levels were used. All the 
excavators operated within some form of grid system which allowed them 
to plot precisely the locations of the artifacts recovered. 
Just as there were similarities in excavation techniques, there 
were some similarities in interpretations. The major similarity 
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between the reports is that all contain what might be considered a 
contribution to better understanding of the culture history in the 
area. The differences largely lie in the ways that the researchers 
reached their interpretations. In the cases of Long Creek and Mummy 
Cave, interpretation in terms of developing a culture history was the 
end in itself. Whereas, for the sites that were excavated later, a 
more processual interpretation was required, largely due to changes in 
the theoretical perspectives of American Archaeology (see Dunnell 
1986). Although, the authors of at least the Mummy Cave report were 
aware of this problem: 
I agree wholeheartedly that we should go beyond the basic 
ordering of our sites and components into ladder-like chronologies 
and the integration of these into regional or area sequences. The 
mere fact that such integration is possible holds forth promises of 
alternative interpretation. I submit that in the west, however, we 
are just beginning to identify and order our data, and that until 
we know what manifestations are present and have clearly delineated 
their limits in space and time, interpretations of intra and inter 
cultural relationships and processes may be misleading if not 
altogether invalid. Basic descriptive archaeology is a necessary 
first step in an area where, by no stretch of the imagination, is 
there general agreement on the identification, age, and sequential 
ordering of archaeological assemblages (Husted and Edgar n.d.:297-
298). 
The situation has improved somewhat from that outlined above, 
although, the current status still does not necessarily satisfy 
everyone (Reeves 1985). Since archaeologists tend to proceed 
chronologically, I will start the site descriptions with Long Creek, 
the first site that was excavated and end with Sun River which was the 
last. I have attempted to avoid a great deal of repetition by only 
referring to the primary excavation report when introducing the site. 
As for other reports concerning the site, references to them are made 
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when the need arises. 
A. Long Creek 
(Wettlaufer and Mayer-Oakes 1960) 
The Long Creek Site is located in southeastern Saskatchewan 
(Figure 1). The site is in the Long Creek Valley, a tributary of the 
Souris River. The site rests on the second and higher terrace above a 
post-glacial creek, and is on the southside of the creek in an area 
that the excavators described as favorable for periodic prehistoric 
habitation. 
The area in which the site was located was scheduled to be 
inundated by the then^proposed Boundary Dam. An archaeological survey 
of the proposed reservoir pool yielded 27 sites. Only one of the 27 
sites was selected to be excavated. This site lay in the Long Creek 
Valley. Because it was the only site in the valley to be excavated, 
the name of the site was changed from the Adrist Site to the Long Creek 
Site. Excavation at the site began during summer 1957 and continued 
until the weather became too inclement. It was during the latter part 
of the excavation that the older levels were discovered and dug 
(Wettlaufer 1981). 
The site was excavated in two areas known as Projects A and B. 
Each area was gridded off into ten-foot squares and dug by either 
arbitrary three-inch or natural levels. A total of eight squares was 
opened by the end of summer. By this time, evidence of eight cultural 
layers had been exposed. Mechanical removal of the overburden allowed 
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stratigraphic continuity to be demonstrated between the two projects. 
Both hand and mechanical excavation techniques continued to expose 
artifacts in all eight levels. The presence of a ninth level was 
discovered an hour before quitting time on the next to the last day of 
excavation (Wettlaufer 1981:81). Tests below this level demonstrated 
that it was unlikely that deeper cultural levels were present. 
Each of the nine levels at the site yielded differing amounts of 
cultural material. This ranged from 9 lithic artifacts, 2 identified 
bison bones, 1 hearth, and bone scraps (identified as probably being 
bison) recovered from Level 9, to Level 1 where cultural material was 
described as "abundant". Table 1 lists the numbers and types of 
artifacts reported from the non-Oxbow levels at the site. Levels 7 and 
8 are described in the following chapter. In several instances, the 
numbers of a particular artifact class were not given. When this 
happened, I placed a question mark next to that class in Table 1. I 
have also used the numbers presented in the tables which describe the 
minimum number of individuals of a particular taxon. This number 
differs in the bison category because differing amounts of cranial and 
post-cranial elements were used to calculate the minimum number of 
individuals (MNI). 
After describing the artifacts recovered from each level, the 
authors gave a date to each level at Long Creek Site. These dates were 
assigned either by radiocarbon dates, or by comparison to other 
excavated and dated sites that produced similar artifact assemblages. 
Particularly emphasized in the latter case were projectile points. 
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Table 1. Artifacts Recovered from the Non-Oxbow Levels at the Long 
Creek Site, Saskatchewan. 
LEVEL 1 (Projects A and B) 
Pottery: 
Lithics: 
Worked Bone: 
Unmodified Bone: 
TOTAL: 
99* 
2528* 
55 
23 
12 
3 
5 
2 
1 6 6 '  
4 
14 
441 1* 
rimsherds 
body sherds 
projectile points 
endscrapers 
side-scrapers 
chisels 
blades 
choppers 
flakes 
stone bead blank 
flesher 
awl 
knife handle 
scraper handle 
scraper 
bison 
non-bison 
*Pottery from Levels 1 and 2 combined, 
LEVEL 2 
Pottery: 
Lithics: 
Unmodified Bone; 
TOTAL: 
* (see LEVEL 1) 
10 projectile points 
8+ endscrapers 
12 side-scrapers 
2 blades 
321 flakes 
4-5 bison 
6 non-bison 
363-364+ 
LEVEL 3 
Lithics: 
Shell: 
Unmodified Bone: 
TOTAL: 
4 projectile points 
3 endscrapers 
4 side-scrapers 
2 awls or drills 
3 blades 
277 flakes 
1 bead 
2 bison 
4 non-bison 
300 
14 
LEVEL 4 
Lithics: 
Unmodified Bone; 
TOTAL: 
LEVEL 5 
Lithics: 
Worked Bone: 
Unmodified Bone; 
TOTAL: 
LEVEL 6 
Lithics: 
Ground Stone: 
Unmodified Bone: 
Plant: 
TOTAL: 
5 
5 
p 
3 
3 
1 
305 
projectile points 
endscrapers 
side-scrapers 
chisels 
blades 
chopper 
flakes 
4-8 bison 
5 non-bison 
331-335+ 
1 projectile point 
3 endscrapers 
1 chopper 
3 worked flakes 
69 flakes 
1 scraper 
1 gaming piece 
4-7 bison 
non-bison 
90-93+ 
1 projectile point (fragment) 
5 endscrapers 
4 side-scrapers 
5 blades 
432 flakes 
1 grinding stone 
1-3 bison 
? hackberry pits 
448-450+ 
LEVELS 7 and 8 (see Chapter Three) 
LEVEL 9 
Lithics: 
Unmodified Bone: 
TOTAL: 
2 
7 
1 
10 
blades 
worked flakes 
bison 
? Artifacts were present but numbers were not given in report. 
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Each level was also assigned to a particular culture. The cultural 
designations as they are used appear to be more akin to the terms phase 
or complex rather than "culture" in the current archaeological use of 
the term. The dates and cultural designations for each level are found 
in Table 2. Wettlaufer (1981:81) has rethought some of these 
designations. For example, he now considers Levels 6, 9, and possibly 
5 as belonging to the Oxbow Culture. Although, his rationale for these 
changes is not always clearly stated. 
B. Mummy Cave 
(Husted and Edgar n.d.) 
The Mummy Cave Site is located in the northwest corner of Wyoming, 
near the eastern boundary of Yellowstone National Park (Figure 1). The 
site is a large rockshelter above the left bank of the north fork of 
Shoshone River. The site is in the Absaroka Range at elevation 63QQ 
feet. A modern highway currently separates the site from the river. 
The excavators thought that in prehistoric times a talus slope extended 
from the site's environs to the river. Because the shelter appeared to 
be full of natural deposits, the rockshelter had made little impression 
among archaeologists in the area prior to excavation (McCracken 1971). 
Excavation began at the site after a spot check revealed the site 
was being vandalized by relic collectors who had exposed a surprisingly 
thick cultural layer. The site was excavated by a crew from the 
Whitney Gallery of Western Art (now the Buffalo Bill Historical Center) 
during the years 1963 to 1966. Because the cave contained large 
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Table 2. Summary of Cultures at the Long Creek Site, Saskatchewan. 
(From Wettlaufer and Mayer-Oakes 1960:114.) 
LEVEL 1: A.D. 1500-1600 (estimated)—Pottery complex—'House type-
Probably Gros Ventre (Hidatsa) with origin in Minnesota 
(Woodland). 
LEVEL 2: A.D. 1000-1500 (estimated)—Woodland Pottery element and 
thin, curved-based points of Avonlea Culture—pre-pottery— 
May be early Blackfoot (author's observations while 
excavating Blackfoot site near McLeod, Alberta, 1949). 
LEVEL 3: A.D. 377 ± 325 (C-14 at Mortlach)—Side-notched points and 
large blades identical to Mortlach 4B level—Besant Culture. 
LEVEL 4: 293 + 100 B.C. (C-14)—Straight sided, deeply corner-notched 
points-^-in similar stratigraphic position to Pelican Lake 
Culture in Mortlach but slightly later—Late Pelican Lake 
Culture. 
LEVEL 5: 1413 ± 115 B.C. (C-14)—Side-notched, indented base point 
known as "Hanna" point—first isolation of the Hanna 
Culture—contemporaneous with Thunder Creek Culture at 
Mortlach. 
LEVEL 6: 1843 B.C. (estimated)—No projectile points but side-notched 
scrapers, a pestle and uniform ovoid blade—called Wood-End 
Culture—possibly late Oxbow Culture. 
LEVEL 7: 2663 + 150 B.C. (C-14)—Side-notched, basally thinned, 
concave base points (Oxbow)—also basally thinned triangular 
points—a later occupation of the Oxbow Culture. 
LEVEL 8: 2693 ± 150 B.C. (C-14)—Side-notched points as in Level 7 
plus outstanding bone complex—many scrapers—skin working, 
tanning and tailoring—Material culture similar to 
excavations at Oxbow, Saskatchewan—date probably minimal— 
probably 2800 B.C.—called Oxbow Culture. 
LEVEL 9: 3043 ± 125 B.C. (C-14)—Isolated fire-hearth with very 
distinctive notched blade or knife—diagnostic flaking on 
tools and reversible scrapers—First occurrence in situ of 
this knife type in Saskatchewan—called Long Creek Culture. 
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amounts of artifacts and due to the possibility they had great 
antiquity, the museum staff sought outside help. This outside help 
consisted of financial assistance from the National Geographic Society 
and technical assistance from archaeologists associated with the 
Smithsonian Institution, River Basin Surveys Program. Among the 
assistance received from the latter institution was a field supervisor 
who directed the final season of excavation. It was this supervisor 
who is largely responsible for most of what has been written about the 
site. It should be noted that prior to the Smithsonian supervisor, 
none of the crew had excavated an archaeological site under 
professional guidance. 
Excavation began with "cleaning up" the vandalism that occurred at 
the site. It was during the course of these excavations that the 
mummified remains of one of the site's prehistoric inhabitants was 
uncovered. This find gave the site its name. Various techniques were 
used to excavate the site. It became necessary to terrace pit walls to 
stop their slumping and to expose the deeper culture-bearing strata. 
Several adjacent units were excavated until large rocks prevented any 
further digging. A bulldozer was used during the final season to 
remove overburden in order to sample the deeper cultural layers. 
Excavation of the site was described as being hazardous, with loose 
rocks rolling down from the rear of the cave injuring several workers. 
Following the establishment of vertical stratigraphic control, the site 
was excavated in natural and cultural layers. The culture layers were 
separated by culturally sterile strata of colluvium and interbedded 
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thin silt layers ranging from 2 to 30 cm. in thickness (Wedel et al. 
1968). 
The sterile layers separated 38 layers which contained evidence of 
human occupation. Several layers did not contain artifacts. In many 
instances the only indication of human occupation was charcoal 
concentrations or small scraps of bone. This was the case in the 
following layers: 2, 3, 5, 26, 21, 29, 3 1, and 33. I should make a 
brief note about the numbering of layers. That is, in the earlier 
reports the excavators started numbering the layers at the bottom and 
proceeded to the top. In the later reports they did the reverse, they 
started with Level 1 at the top and proceeded downward, so that Layer 
38 was the oldest layer. In order to preserve continuity, I will use 
the numbering system of the earlier reports. Figure 2 shows the 
changes in projectile point types through time and the approximate 
radiocarbon dates for those levels where radiocarbon dating was 
possible. Table 3 lists the artifacts recovered from each level where 
they were present. 
Following the description of the artifacts recovered from the 
site, a detailed comparison of the materials from each of the levels to 
other sites was undertaken. Following these comparisons, Husted made 
his interpretations of the site. He chose to interpret the site in 
terms of what might be called "projectile linguistics" (see Reeves 
1969:28). He made similar interpretations in his Big Horn Canyon study 
(Husted 1969) which is his major published monograph on the archaeology 
of the area. Some of the potential problem with this interpretation 
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Figure 2. Projectile Point Sequence from Mummy Cave, Wyoming, Showing 
Radiocarbon Dated Levels and Projectile Point Sequence. 
(After Wedel et al. 1968: 185). 
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Table 3. Artifacts Recovered from the Non-Oxbow Levels at Mummy Cave, 
Wyoming. 
CULTURE LAYER 1 
Lithics: 
Unmodified Bone: 
TOTAL: 
CULTURE LAYER 6 
Lithics: 
Worked Bone: 
Unmodified Bone: 
TOTAL: 
CULTURE LAYER 7 
Unmodified Bone: 
TOTAL: 
CULTURE LAYER 8 
Lithics: 
Worked Bone: 
Unmodified Bone: 
TOTAL: 
CULTURE LAYER 9 
Lithics: 
Worked Bone: 
Unmodified Bone: 
TOTAL: 
CULTURE LAYER 10 
Lithics: 
1 blade 
2 incised and cut pieces 
3 
1 graver 
3 awls 
1 flaker 
2 cut piece 
6 
2 cut pieces 
2 
8 projectile points 
1 scraper 
2 choppers 
1 hammerstone 
1 sharpening stone (?) 
2 awls 
3 cut pieces 
18 
6 projectile points 
2 utilized flakes 
3 awls 
7 cut pieces 
18 
7 projectile points 
1 knife 
1 side-scraper 
2 flake scrapers 
1 graver 
2 choppers 
21 
CULTURE LAYER 10 (continued) 
Lithics: (continued) 1 
3 
Worked Bone: 1 
1 
Unmod i f i ed Bone: 6 
TOTAL: 26 
hammerstone 
utilized flakes 
awl 
needle 
cut pieces 
CULTURE LAYER 11 
Lithics: 
Worked Bone: 
Unmodified Bone: 
TOTAL: 
3 projectile points 
1 side-scraper 
3 choppers 
1 edge-battered cobble 
1 utilized flake 
2 awls or needle tips 
1 needle 
6 cut pieces 
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CULTURE LAYER 12 
Lithics: 
Unmodified Bone: 
TOTAL: 
2 
2 
1 
1 
2 
__2 
10 
projectile points 
knives 
utilized core 
cobble chopper 
hammerstones 
cut pieces 
CULTURE LAYER 13 
Lithics: 1 graver 
Unmodified Bone: cut piece 
TOTAL: 2 
CULTURE LAYER 14 
Lithics: 
Unmodified Bone: 
TOTAL: 
1 projectile point 
1 knife/chopper 
1 biface 
2 endscrapers 
1 flake scraper 
1 misc. scraper 
1 graver 
1 modified flake 
2 choppers 
1 cut piece 
12 
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CULTURE LAYER 15 
Lithics: 
TOTAL: 
CULTURE LAYER 16 
Lithics: 
Worked Bone: 
TOTAL: 
CULTURE LAYER 17 
Lithics: 
TOTAL: 
CULTURE LAYER 18 
Lithics: 
Worked Bone: 
Other: 
TOTAL: 
CULTURE LAYER 19 
Lithics: 
Worked Bone: 
Shell: 
TOTAL: 
chopper/scraper 
core 
projectile points 
knife 
endscraper 
side-scraper 
graver 
modified flakes 
tool fragments 
needle 
projectile points 
knives 
side-scrapers 
ovate biface 
graver 
modified flakes 
core 
projectile points 
knife 
endscrapers 
serrate scraper 
flake scraper 
biface 
modified flake 
splinter flaker 
flaker tip 
hematite-bearing stone 
projectile point 
flaker tip 
fragment 
1 
2 
2 
11 
1 
1 
1 
1 
3 
3 
_2 
22 
9 
2 
2 
1 
1 
2 
_1_ 
18 
19 
1 
2 
1 
1 
1 
1 
1 
1 
_2 
29 
1 
1 
2 
3 
23 
CULTURE LAYER 20 
Unmodified Bone: 
TOTAL: 
CULTURE LAYER 21 
Lithics: 
TOTAL: 
CULTURE LAYER 22 
Lithics: 
TOTAL: 
cut piece 
J[ projectile point 
modified flake 
CULTURE LAYER 23 No artifacts reported from this layer. 
CULTURE LAYER 24 
Lithics: 
Worked Bone: 
Unmodified Bone: 
TOTAL: 
CULTURE LAYER 25 
Lithics: 
TOTAL: 
16 projectile points 
3 knives 
3 blades 
2 side-scrapers 
1 concave scraper 
1 flake scraper 
4 modified flakes 
4 utilized flakes 
2 tool fragments 
3 awls 
1 flaker 
1 tube 
1 bead, mammal rib 
1 bead, bird 
2 cut pieces 
1 smoothed piece 
46 
2 projectile point 
1 
CULTURE LAYER 28 (See Chapter Three) 
CULTURE LAYER 30 (See Chapter Three) 
CULTURE LAYER 32 
Lithics: 17 projectile points 
3 knives 
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CULTURE LAYER 32 (continued) 
Lithics: (continued) 1 
2 
1 
1 
1 
4 
1 
2 
Worked Bone: 2 
Unmodified Bone: 1 
Plant Fiber: 2 
TOTAL: 38 
CULTURE LAYER 34 
Lithics: 20 
4 
4 
1 
1 
1 
1 
9 
4 
1 
Worked Bone: 2 
1 
Shell: 1 
Wood: 2 
1 
Plant Fiber: 1 
TOTAL: 54 
CULTURE LAYER 36 
Lithics: 
Chipped Stone: 167 
39 
16 
3 
4 
5 
3 
8 
23 
12 
135 
23 
10 
endscraper 
side-scraper 
graver 
gouge 
chopper 
modified flakes 
utilized flake 
point fragments (?) 
flakers 
smoothed piece 
cordage 
projectile points 
knives 
possible knives 
endscraper 
drill 
graver 
blank 
modified flakes 
tool fragments 
cobble hammer 
awl tips 
flake tip 
bead 
shaft discards 
foreshaft end 
cordage 
projectile points 
knives 
endscrapers 
endscrapers/gravers 
ovate scrapers 
side-scrapers 
scraper planes 
drills 
gravers 
blanks 
modified flakes 
utilized flakes 
choppers 
25 
CULTURE LAYER 36 (continued) 
Lithics: (continued) 
Ground Stone: 1 
1 
1 
3 
3 
1 
1 
1 
2 
1 
3 
Polished Stone: 3 
Other: 1 
Worked Bone: 19 
4 
1 
1 
2 
1 
Unmodified Bone: 1 
3 
Antler: 3 
1 
1 
1 
1 
Shell: 1 
1 
Wood: 10 
12 
5 
4 
1 
8 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
1 
1 
1 
grooved cobble axe 
notched slab axe 
cobble anvil 
hammerstones 
notched pebbles 
painted pebble 
wrapped spall 
grinding slab 
hand stones 
edge ground cobble 
misc. cobbles 
pendants or beads 
hematite-bearing stone 
awls 
splinter flakers 
barbed point 
scapula saw 
pendants 
bead 
smoothed piece 
other 
flakers 
wedge 
hollowed piece 
discarded piece 
smoothed horn 
bead 
fragment 
arrowshafts 
arrowshaft discards 
foreshaft slotting discards 
shaft slotting discards 
tenoned shaft discard 
reed discards 
skewer or awl 
awl tip 
fire drill tip 
knife handle 
toy bow 
tenoned stick 
nobbed sticks 
trap or snare parts 
smoothed stick 
whittled stick 
digging stick ends (?) 
cut and split wood 
curved stick 
U-shaped stick 
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CULTURE LAYER 36 (continued) 
Wood: (continued) 
Bark and Grass: 
Hide and Hair: 
Sinew: 
Feather: 
Fish: 
TOTAL: 
1 
1 
1 
2 
26 
3 
1 
1 
1 0  
136 
1 
5 
9 
1 
1 
1 
1 
3 
5 
1 1  
6 
3 
2 
2 
13 
1 
3 
3 
1 
5 
? 
837+ 
cut and blunted wood 
notched twig 
cordage-wrapped twig 
bark-wrapped twigs 
cut woods 
broken twigs 
burned wood 
basketry splint 
coiled basketry 
cordage 
brush 
moccasin liners 
bark bundles 
bark strip 
knotted bark strip 
hematite-stained bark 
moccasin 
sewn hides 
perforated hides 
cut hides 
dyed hair 
thongs 
fur cloth 
unidentified animal hides 
animal hair 
arrow binding 
trimmed feathers 
cut feather shafts 
feather shaft 
feathers 
unidentified bones and scales 
CULTURE LAYER 37 
Lithics: 
TOTAL: 
CULTURE LAYER 38 
13 
14 
projectile points 
modified flake 
Lithics: 
Pottery: 
TOTAL: 
14 
2 
4 
1 
42 
63 
projectile points 
endscrapers 
rimsherds 
base sherd 
body sherds 
27 
? Artifacts were present but numbers were not given in report. 
(?) Name/description of this item is in question. 
Note: In addition to the artifacts listed above, there were three 
projectile points of unknown provenience. 
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lay with his tendency to associate prehistoric remains with the area's 
historic inhabitants. It should not come as any surprise that he has 
been rather strongly criticized for this interpretation (Frison 1970b; 
Kehoe 1970, 1972). Neither was it surprising that this section did not 
appear in the popular account of the excavations at the site (McCracken 
et al. 1978). 
It is unfortunate that the information one could gain from the 
Mummy Cave excavation has not been presented in a better light. The 
site contained one of the most complete stratigraphic sequences for 
anywhere on the northwestern plains, and more importantly, for the 
adjacent mountains, where, if anything, the cultural and natural 
sequences are even more poorly understood. 
C. Southridge 
(Brumley 1981) 
The Southridge Site is located in southeastern Alberta within the 
City of Medicine Hat. The site is located on the level prairie above 
the valley of Seven Persons Creek. The creek is described as a steeply 
incised seasonal drainage of the South Saskatchewan River. The river 
is located three kilometers north and west of the site's boundaries. 
Because the creek offered different resources than did the surrounding 
prairie, Brumley thought that its presence was a factor in the site's 
location. 
The site was located within a proposed subdivision of the City of 
Medicine Hat. The site was recorded as part of a Heritage Resource 
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Impact Assessment (HRIA). Since the subdivision was planned in phases, 
work at the site was dictated by the timing of each phase. Locating, 
and recording and excavation of the site took place intermittently 
between November 1979 and October 1980. Prior to any development, a 
surface inventory was conducted along with auger probes and shovel 
testing. This reconnaissance did not reveal the presence of any 
cultural material. The site was exposed when earth moving machines 
removed 10 to 40 cm. of topsoil during initial preparation of phases II 
and III of the development. 
The stripping and a subsequent survey revealed the presence of 
widely scattered, isolated pieces of cultural material and four 
concentrations of cultural material. The distribution of the exposed 
cultural material defined the site's boundaries. Brumley thought that 
the site might also have extended into the unstripped areas beyond its 
present boundaries. 
The isolated items exposed on the stripped surface were noted or 
collected. Limited to extensive salvage, excavations were dug into 
each of the concentrations of cultural material. These concentrations 
were labeled Subareas A to D. Since the size and content of each 
concentration varied, differing amounts of earth were removed. In 
general, excavations were done by hand in gridded 2 m. by 2 m. squares. 
The mechanical stripping was thought to have removed the upper portions 
of the culture-bearing deposits. However, Brumley's careful analysis 
of the remaining deposits appears to have minimized the impact of 
stripping on his interpretation of each concentration. 
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Following the excavation of the site, the artifacts and features 
were compared to other sites' artifact types, and ethnographic 
accounts. This comparison allowed the excavators to define possible 
functions for each subarea. Where possible, estimates of age were made 
for each subarea and for surface finds not associated with any feature. 
The non-Oxbow components of the site are briefly described below. 
Table 4 lists the non-Oxbow assemblages from the site. 
The surface collection contained those artifacts collected from 
stripped areas which were not associated with any of the subareas. The 
results of this collection are somewhat skewed because during the 
initial examination crews collected only finished tools, but during 
subsequent examinations they picked up all cultural material. Overall, 
the surface collection did not contain abundant cultural material 
(Table 4). There are two age estimates for the surface collection. 
One estimate was based on two projectile points thought to date from 
the Pelican Lake Phase (1500 to 500 B.C.). The second estimate was 
based on a single pottery rimsherd. This fragment was attributed to 
the Saskatchewan Basin Complex which dates from A.D. 150 to A.D. 1870 
(Bryne 1973). No statements could be made about the significance of 
the collections, largely due to the techniques by which the site was 
exposed. However, Brumley noted that the artifacts recovered reflected 
a variety of cultural activities. 
Subarea A consisted of two, 2 m. by 2 m. square pits that were 
established over a large fire-cracked rock feature* The stripping of 
topsoil had removed an unknown amount of the feature. Despite large 
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Table 4. Artifacts Recovered from the Non^Oxbow Areas of the 
Southridge Site, Alberta. 
SURFACE 
Lithics: 3 projectile points 
1 biface 
1 endscraper 
1 graver/perforator 
16 MRSTs 
7 cores 
165 debitage 
180 fire-cracked rocks 
Pottery: 1 ceramic 
TOTAL: 374 
SUBAREA A 
Lithics: 2 cores 
4 debitage 
2987 fire-cracked rocks 
Fauna1: 50 bison 
TOTAL: 3044 
SUBAREA C 
Lithics: 4 projectile points 
1 endscraper 
12 MRSTs 
5 cores 
341 debitage 
226 fire-cracked rocks 
Fauna1: 23 (?) 
TOTAL: 612 
SUBAREA D 
Lithics: 1 projectile point 
1 core 
44 debitage 
J6 fire-cracked rocks 
TOTAL: 62 
Note: Cultural material from the mapping unit is included in counts 
from Subarea B. Adapted from Brumley (1981:126). 
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amounts of fire-cracked rock, no charcoal, ash, charcoal-stained earth, 
or fire-reddened earth was associated with the feature. Nor were any 
cultural materials found outside the area of the feature. Fire-cracked 
rock makes up the bulk of the assemblage reported from this subarea 
(Table 4). The feature and associated fire-cracked rock were 
interpreted as representing a stone-boiling pit, although the activity 
associated with the feature really remains unknown. No cultural 
material was recovered that would provide some insight to the age of 
the feature or its cultural association. 
Subarea C consisted of an isolated hearth and associated cultural 
materials (Table 4). Excavation revealed the cultural material to be 
within or adjacent to the hearth. Eleven shovel tests placed around 
the periphery of the subarea failed to find other concentrations of 
cultural material. Again, topsoil stripping had removed an unknown 
amount of the culture-bearing deposit. The cultural remains from this 
subarea were exposed in a 5 to 7 cm. thick band extending downward from 
the surface. A moderate amount of cultural material was recovered from 
Subarea C (Table 4). Based on the typological comparisons of two 
projectile points, Brumley suggested that this subarea was assignable 
to the Pelican Lake Phase ( 1500 to 500 B.C.). Overall, the 
concentration of cultural materials in Subarea C was interpreted as 
representing a food processing station. Brumley suggested that the 
emphasis had been on processing large quantities of meat for immediate 
consumption rather than processing meat into thin strips for storage 
and later consumption. Changes in the expected frequencies of fine-
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and coarse-grained raw material were used to suggest that the 
production of chipped-stone tools was a major activity in the subarea. 
Subarea D was a small concentration of cultural materials (Table 
4). These materials were confined to the upper 2 to 3 cm. below the 
stripped surface. Again, an undetermined amount of cultural material 
may have been removed by topsoil stripping. Based on a single, 
fragmentary projectile point found outside of, but close to the 
concentration, Brumley thought this subarea might be referable to the 
Pelican Lake Phase. The concentration may have been an area for food 
processing. 
The entire site was interpreted as having been a general campsite 
where food and hide processing, and stone-tool manufacture were the 
major activities. Hunting was presumed to have been of major 
significance to the groups who used the site, although, presumably 
hunting did not take place at the site itself. Subareas A, C, and D 
seem to have been inhabited by a single family or small group for one 
to three days. Brumley suggested that Subareas C and D could be 
assigned to the Bull Pen Subphase of the Pelican Lake Phase in southern 
Alberta. 
D. Sun River 
(Greiser et al. 1983) 
The Sun River Site is located close to the present channel of the 
Sun River near its junction with the Missouri River near Great Falls, 
Montana. The site lay 300 m. north of the present river channel on a 
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level flood plain. The area to the north of the site was described as 
flood plains bordered by rolling hills and benchlands. South of the 
site high bluffs accompanied by lower benches and terraces paralleled 
the river. This diversity of landforms, coupled with changes in 
vegetation from the surrounding prairie, attracted a variety of animals 
to the site's vicinity. These animals, in turn, attracted the 
prehistoric occupants of the site, who preyed on them. 
The site was originally discovered during a cultural resource 
inventory of a proposed flood control project for the Omaha District, 
U.S. Army Corps of Engineers (McLean et al. 1978). The site was 
located in a proposed borrow area. Because the site would be destroyed 
by the excavation of the borrow area, a crew did limited testing to 
evaluate the site in terms of its eligibility for listing on the 
National Register of Historic Places (McLean 1979). These tests and a 
subsequent reevaluation of the site (Deaver and Morter 1982) 
demonstrated the presence of intact cultural deposits that seemed to 
extend some depth below the surface. Given the materials recovered 
from the tests and the possibility that deeply buried cultural deposits 
might be present, the excavators recommended a more extensive 
excavation program. 
An intensive excavation program was conducted during summer 1982. 
The excavation of the site was to have two goals. The first was to 
define the vertical and horizontal limits of the site. The second was 
to excavate enough of the site to recover sufficient data to define its 
prehistoric occupation. Initially the excavation of shallow subsurface 
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deposits was emphasized. However, a backhoe trench revealed deeply 
buried cultural deposits at a depth of 1.8 m. below the present ground 
surface. Emphasis then switched to obtaining a maximum amount of 
information from these deeper deposits. In order to sample the deep 
deposits, an 8 m. by 8 m. area was mechanically scraped to within 20 
cm. of the culture-bearing deposits. From there, the excavators dug by 
hand, using either arbitrary 10 cm. or natural and cultural levels. 
Excavation of both the shallow and deep deposits revealed the 
presence of six levels of occupation. Three of these were restricted 
to shallow subsurface deposits, whereas the other three levels were 
confined to the deeper deposits. Because the lower levels were 
emphasized after they were found, some of the upper levels were poorly 
defined. Level III, for example, was described as "hastily defined, 
incompletely exposed, and prematurely abandoned." The three lower 
levels, all of which were attributable to Oxbow occupations are 
described in the following chapter. Figure 3 shows the age and 
stratigraphic sequence of the six levels from the site. The cultural 
materials recovered from the three upper levels are summarized in Table 
5 -  \  
Overall, the excavators chose to emphasize the artifacts recovered 
from the lower levels in their analysis. Given the nebulous nature of 
the descriptions of three upper levels at the Sun River Site, this was 
hardly surprising. The three upper levels were only briefly described, 
and no detailed chronological placement was made as in the case of the 
lower levels. This did not, however, detract from the report. 
36 
ca 2700 to< 
5600 8.P 
LV H 
QVER8ANK SILTS 
ANO SANOS 
3UR1ED SURFACE 
OVER8ANK SILTS 
ANO SANOS WITH 
FAN CLAY SANOS 
CULTURAL LEVEL 
LV. iv' ca 550O B.P 
LV. V ca 4500 B.P ££ 
LV. Vt ca 5200 B.P 
Figure 3. Stratigraphy and Dates of the Levels from the Sun River Site 
(24CA74), Montana. (After Greiser et al. 1983:3-2 ) 
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Table 5. Artifacts Recovered from the Non-Oxbow Levels at the Sun 
River Site (24CA74), Montana. 
SURFACE AND LEVEL I 
Lithics: 13 projectile points 
4 preforms 
4 biface blanks 
6 modified flakes 
4 cores 
340 flakes 
Unmodified Bone: 239 bison 
9 identif ied (non-bison) 
175 unidentified 
TOTAL: 794 
LEVEL II 
Lithics: 1 chopper 
12 flakes 
6 shatter 
Unmodified Bone: 139 bison 
13 identified (non-bison) 
230 unidentified 
TOTAL: 401 
LEVEL III 
Lithics: 1 biface 
9 flakes 
1 shatter 
Worked Bone: 1 awl 
Antler: 1* tine 
Unmodified Bone: 157 bison 
30 identif ied (non-bison) 
90 unidentified 
TOTAL: 290 
* May not be a tool. 
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Anything but a brief description of the upper levels, I would argue, 
could be very misleading since the analysis of them is not as thorough 
as it was for the lower levels. 
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III. THE OXBOW LEVELS 
In this chapter I describe the Oxbow Components from the five 
sites. This is done in some detail in order to provide the reader 
with some insight as to how the various components were excavated and 
interpreted. It will also show why I believe making one-to-one 
comparisons between the sites would be misleading. The details of 
the excavations and results follow the same format used in the 
preceding chapter. However, I emphasize more the description of the 
individual levels and the artifacts recovered than previously. Again, 
the sites are discussed in the chronological order in which they were 
excavated. 
A. Long Creek 
(Wettlaufer and Mayer^-Oakes 1960) 
Two Oxbow Components, Levels 7 and 8, were reported from the Long 
Creek Site. Levels 6 and 9 might have also been Oxbow Components 
(Wettlaufer 1981), but diagnostic Oxbow projectile points were lacking 
from each. Levels 7 and 8 were separated by interbanded sands and 
clays reaching a thickness of 2 ft. The excavators thought that this 
separation represented deposits that reflected a much longer period of 
time than the 30-year separation implied by the radiocarbon dates for 
the two levels. The levels were thought to be separated by as much as 
275 years. Other than this, the artifacts from the two levels were 
very similar except in their frequency. 
Level 7 was one of two deeply buried levels the authors identified 
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as belonging to the Oxbow Culture. This level encompassed an area of 
280 square feet. The level was described as becoming differentiated 
into two levels at either end of the site. The split, however, was 
believed to have been caused by slope wash rather than from separate 
occupations. The level itself was described as not containing any real 
features and very few artifacts. Most of the artifacts were thought to 
have come from the lower half of the split. Based on what was 
described as "the somewhat scanty cultural material" from this level, 
the excavators interpreted it as a later occupation by either the 
descendents of the same or a similar group of people who had occupied 
the site during "Level Eight times." 
The cultural materials reported from Level 7 include: projectile 
points, endscrapers, blades, bone tools, debitage, the pits of a 
cherry-like fruit, and the partial remains of five bison. Table 6 
summarizes the cultural remains from this level. The artifacts and 
other cultural remains from this level are described in greater detail 
below. 
A total of five projectile points was recovered from Level 7 with 
two types being represented. The first type was described as three 
side-notched points showing basal grinding. The size range of the 
three specimens was said to be more variable than for those points 
reported from Level 8. The other type of point was described as 
triangular and lacking basal grinding. The two specimens were further 
described as being shorter and lacking the pronounced basal grinding of 
similar projectile points from Level 8. As I will discuss in Chapter 
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Table 6. Artifacts Recovered from the Oxbow Levels at the Long Creek 
Site, Saskatchewan. 
LEVEL 7 (2663 ± 150 B.C. 
Lithics: 
Worked Bone: 
Unmodified Bone; 
Plant: 
TOTAL: 
3 notched points 
2 unnotched points 
5+ blades 
2 endscrapers 
618 flakes 
1 bone scraper 
1 end-rubbed bone 
4-5 bison 
? hackberry seeds 
636-637+ 
LEVEL 8 (2693 + 150 B.C.) 
Lithics: 
Worked Bone: 
Unmodified Bone: 
Shell 
Plant 
TOTAL 
11 
1 
2 
22 
25 
32 
2 
3272 
4 
8 
1 
2 
3 
1 
side-notched points 
corner-notched point 
unnotched points 
blades (bifaces) 
endscrapers 
side-scrapers 
hammerstones 
flakes 
flaked bone 
polished bone 
awl 
bone scrapers 
8-9 bison 
canid (dog & "coyote-sized") 
drilled piece 
hackberry seeds 
3394-3395+ 
? Artifacts were present but number was not given in report, 
+ Exact number was not given in report. 
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Five, these artifacts are more likely to be projectile point preforms 
than actual projectile points. 
Two crude endscrapers were found in this level. They were 
described as being poor specimens of indeterminate shape. The authors 
attributed the lack of any definite shape to the shape of the original 
stone from which both were made. 
Five artifacts labeled as blades were excavated from Level 7. 
These included hafted and ovate forms; one was also used as an awl. 
Also recovered from this level were fragments of crude chopper-like 
specimens. The authors noted their presence but felt they were too 
fragmentary to warrant further description or illustration. 
A total of 618 pieces of debitage (flakes) was found in Level 7. 
Quartzite, baked clay (porcellanite), and jasper make up most of the 
reported debitage (n = 441 pieces). Lesser amounts of chalcedony, 
agate, chert, crystalline chert, and petrified wood were also present. 
The excavators found two bone tools in Level 7. One was described 
as a scraper for a left-handed person. The other was a fragment of rib 
thought to have been used in hide preparation. Also present were 
several fragments of scored bone. These markings, however, did not 
show any signs of patterning and were therefore thought to be natural. 
The unidentified faunal remains from Level 7 were restricted to 
the remains of five bison. The authors reported that they were 
processed in a fashion similar to that found in Level 8. 
An undetermined number of cherry-like fruit pits was found in 
Level 7. They were similar to those found in Level 6 but were 
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described as rough instead of smooth like the conventional cherry pits 
found in Level 6. The authors thought that the pits from Level 6 were 
from one of the many species of hackberry. The pits in Level 7 were 
also thought to be some type of hackberry seed. 
Level 8 of the Long Creek Site was the other level attributed to 
the Oxbow Culture by the authors. This level was much larger than 
Level 7, with 635 square feet having been sampled. The level was 
exposed at 8 ft. below the surface in Project A and 11 ft. below the 
surface in Project B. The differences in depth were attributed to more 
slope-wash activity in Project B after occupation that in Project A. 
The level was traceable across the entire site and contained abundant 
evidence of prehistoric occupation of the site. The level was in a 
highly calcareous, light-colored clay. The authors interpreted this as 
indicating that the occupation of this level began soon after the area 
had dried out. Further evidence of this was seen at either end of the 
level where shallow indentations marked animal tracks across the 
surface while it was still plastic. Also at both ends of the levels 
flakes were noted as standing on edge. These phenomena were attributed 
to stream action. The artifacts recovered from this level were encased 
in a clay mould. Because of this, the authors thought that ponded 
water was present at the site during this occupation. 
Based on the setting of Level 8 and the fact that numerous 
artifacts came from this level, the authors interpreted the level as 
strongly indicating active camping in the vicinity of the creek. The 
lithic craftsmanship from this level was described as "quite good" and 
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the artifacts, themselves, were fairly uniform. While many of the 
artifacts from this level were made of locally available raw materials, 
there was enough chalcedony (Knife River Flint) to imply a relationship 
to the primary quarries further south. 
The cultural remains from Level 8 included: projectile points, 
end- and side-scrapers, blades and blade fragments, hammerstones, 
debitage, flaked and rubbed bone tools, a piece of drilled shell, 
unmodified faunal remains, pits of a cherry-like fruit, and a single 
feature. The artifacts and the feature are described below. The 
assemblage from this level is also summarized in Table 6. 
Level 8 contained three types of projectile points. The first 
type was described as side-notched projectile points; basally thinned; 
having a broad incurved base, with somewhat rounded lugs; very 
symmetrical; and having varying degrees of grinding on the base. The 
width of the notches suggested to the authors that the points were 
attached to a fairly wide shaft. This, in turn, was used as evidence 
that indicated the use of atlatals. The second type of projectile 
point in Level 8 consisted of a single corner-notched point. The 
authors did not feel that this point was intrusive and suggested that 
it may have represented nothing more than a different style of 
notching. The third type of projectile point present in this level was 
unnotched points. These were triangular, basally thinned, and had a 
concave base. The authors felt that these points were the same type of 
projectile points as the first type, except that they lacked notches. 
As with the Level 7 specimens, I believe these to be projectile point 
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preforms rather than actual projectile points. 
Nineteen endscrapers were found in Level 8. All were described as 
plano-convex in shape. Additionally, three had large dorsal scars or 
flakes removed from the upper surface. Two were thinned by the removal 
of the dorsal ridge, and one was beaked. Thirty-two artifacts were 
classified as side-scrapers. This included those artifacts that have, 
in other instances, been called spokeshaves. Most of the artifacts in 
this class were included because they had series of flakes removed from 
one or more working edges. Therefore, this class would probably 
include "modified flakes" as they were reported from the other sites as 
well. This class also contained a large flake of baked shale 
(porcellanite) that had been used as an awl. 
Twenty-two blades were described from Level 8. The term blade, as 
it was used by the authors, is equivalent to the term "biface" used 
elsewhere in this thesis. A variety of blade shapes was recorded. 
These included: oval, round, pointed, tapered, and various 
combinations thereof. One of the cruder blades was also thought to 
have served as a chopper. 
Two hammerstones came from this level. One was made of quartzite 
and the other of granite. Both showed signs of utilization in the form 
of pecking at either end. 
The excavators recovered a total of 3,272 pieces of debitage 
(flakes) from Level 8. A number of pieces were paper thin, having 
small bulbs of percussion, slightly curved and wide for their length. 
These were thought to be pressure flakes, which in turn, was 
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interpreted as representing extreme proficiency in flint knapping. 
Baked clay (porcellanite) made up over half the reported debitage from 
this level. The second-most prevalent raw material was chalcedony 
(Knife River Flint), which, as I have already noted, suggests a 
possible relationship to the Knife River Flint Quarries in North 
Dakota. Other raw material types in this level included: jasper, 
crystalline chert, quartzite, petrified wood, chert, agate, and quartz 
crystal 
A number of bone tools was found in Level 8. In fact, this level 
had the highest proportion of bone to stone tools in the entire site. 
Four pieces of bone had been intentionally flaked. The authors called 
one of these a beaming tool. However, as with the other three 
specimens, it was also used as a scraping tool. Eight bones showed 
evidence of use in the form of polish on the tips. Also present in 
this level were a bone awl and two pieces of bone which had smoothed 
edges. The latter two specimens were also thought to have been used 
for scraping. A fragment of clam shell also lay within Level 8. 
Microscopic examination showed evidence of drilling on both sides. 
Level 8 also contained an undisclosed number of cherry-like fruit 
pits. As with Levels 6 and 7, these were probably from some species of 
hackberry. 
The butchered remains of eight or nine bison, two dogs, and a 
"coyote-sized" canid were found in Level 8. Evidence of butchering on 
the dogs and canid suggested they were eaten. The bone in this level 
was completely utilized. The authors suggested that either bison were 
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scarce in the area during the time of occupation or marrow was a 
preferred item in the diet of these people who occupied Level 8. The 
authors inferred a butchering pattern in which the hunters: divided 
the pelvis at the kill site; removed the rib cage, skull and forelimbs 
from the carcass; and carried home all but the vertebral column. They 
based these conclusions on observations of the cranial and post-cranial 
remains found in this level. 
The outline of a circular-shaped feature was also uncovered while 
excavating Level 8. It consisted of a small pile of charcoal 
surrounded by a series of small shallow postholes. The depths of the 
postholes were between 3 and 6 inches. The holes, themselves, 
contained ash and camp debris. However, no artifacts were in direct 
association with the feature. The authors interpreted the feature as a 
place where hides were pegged down and smoked during the tanning 
process. Ethnographic analogy was used to make this interpretation. 
Eight concentrations of ash were reported from the upper portion of 
Project B (Figure 4). Possibly these represented the remains of 
similar activities as the feature but without the accompanying 
postholes. 
The major activity represented in Long Creek Level 8 seems to have 
been hide tanning. This interpretation was based on the presence of 
tools (both stone and bone) used in hide working, features that by 
ethnographic analogy are associated with hide working, and a nearby 
supply of abundant water. 
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Figure 4. Plan View of Ash Concentrations in Project 3, Level 8, Lona 
Creek Site, Saskatchewan. No Scale. (After Wettlaufer and 
Mayer-Qakes 1960:66.) 
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B. Mummy Cave 
(Husted and Edgar n.d.) 
There were two layers in Mummy Cave that I believe contained Oxbow 
or Oxbow-like components. These were Culture Layers 28 and 30. There 
was some problem in separating these into distinct layers. An example 
of this is shown by a point fragment from Culture Layer 30 that fit the 
base of a point from Culture Layer 28. Another problem in defining the 
two layers was caused by several of the fire pits from Culture Layer 30 
which penetrated into Culture Layer 28. Additionally, there was a 
tendency for the two layers to converge in the north-central part of 
the site. 
The excavators originally thought the Culture Layer 28 represented 
a series of multiple, thin occupations. However, when the artifacts 
were analyzed, they interpreted the layer as a single thick occupation 
over a long period of time, or if more than one occupation was 
represented, there was little or no vertical separation. If this was 
the case, they suggested that their interpretation of the layer as a 
single occupation would not be affected. I should point out, however, 
that detailed analysis of fine stratigraphic breaks in the artifact 
assemblages of other sites has shown that the interpretation of site 
function can be changed (Ingbar 1986). Since the authors interpreted 
it as a single level, I will also do so. A variety of cultural 
materials came from Level 28. This included: hearths, stone and bone 
tools, and unmodified bone. These are described below and summarized 
in Table 7. 
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Table 7. Artifacts Recovered from the Oxbow Layers at Mummy Cave, 
Wyoming. 
CULTURE LAYER 28 (See Appendix Two) 
Lithics: 
Projectile 
Points: 
Knives: 
Scrapers: 
Drills: 
Blanks: 
Gravers: 
15 lateral-notched, indented base 
15 eared, indented base 
1 crude triangular, straight base 
1 triangular, convex base 
2 trianguloid, flake points 
1 side-notched, concave base 
3 large corner-notched, concave base 
4 small side-notched, convex base 
2 rectangular stem 
1 expanding stem, convex base 
2 short stem, indented base 
1V McKean lanceolate 
20 miscellaneous 
2 side-notched, convex base 
1 trianguloid, concave base 
1 elliptical 
2 discoidal 
1 plate chalcedony 
2 ovate 
7< flake knives 
4 proximal fragments 
4 distal fragments 
1 stemmed, end 
2 large discoidal 
2 small discoidal 
1 oval end 
1 ovate end 
1 flake end 
1 concave 
3 miscellaneous 
1 spokeshave 
6 modified blades 
1 T-shaped 
2 expanded base 
1 miscellaneous 
4 
3 semilunate 
1 piriform 
1 flake 
23 modified flakes 
4 utilized flakes 
51 
CULTURE LAYER 28 (continued) 
Lithics: (continued) 
Miscellaneous: 
Ground Stone: 
Other: 
Worked Bone: 
Awls: 
Flakers: 
Tubes: 
Grooved: 
Beads: 
Miscellaneous: 
Identified Animals: 
8 
1 
1 
1 
2 
7 
1 1 
2 
3 
3 
6 
TOTAL: 
5 
206+ 
edge ground cobble 
hematite stone, pigment 
scapula 
splinters 
tips 
ulnas 
splinters 
tool fragment 
smoothed piece 
beaver tooth 
bird 
bat 
cottontail 
jackrabbit 
yellow-bellied marmot 
woodrat 
canid 
deer 
mountain sheep 
CULTURE LAYER 30 (See Appendix Two) 
Lithics: 
Chipped Stone: 
Projectile 
Points: 
Knives: 
36 McKean lanceolate 
6 straight stem, indented base 
5 expanding stem, notched base 
7 short stem, indented base~ 
41 eared, indented base 
2 crude eared, indented base 
1 large side-notched, concave base 
1 crude trianguloid 
70 miscellaneous 
3 lanceolate 
1 small lanceolate 
1 small ovate 
2 crude ovate 
1 large ovate 
3 triangular 
3 crude trianguloid 
1 stemmed 
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CULTURE LAYER 30 (continued) 
Lithics: (continued) 
Chipped Stone: (continued) 
Knives 
(continued): 
Scrapers: 
Drills: 
Choppers: 
Miscellaneous: 
Ground Stone: 
Worked Bone 
(and Antler) 
Awls: 
Punch: 
Flakers: 
Worked Scapula: 
Pipes: 
1 
1 
2 
3 
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3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
4 
1 
16 
1 
54 
19 
17 
1 
1 
1 
1 
1 
1 
1 
2 
3 
3 
6 
1 
1 
1 
2 
1 
4 
1 
1 
4 
edged concave 
beveled 
plate chalcedony 
flake knives 
miscellaneous 
crude end 
large ovate 
small ovate 
semicircular 
serrate 
flake 
crude side 
expanded stem 
stemmed, concave base 
flake 
miscellaneous 
kni f e^chopper 
choppers 
cobble chopper 
gravers 
denticulate flake 
modified flakes 
utilized flakes 
miscellaneous 
slab grinding stone 
grinding stone fragment 
hand-stone, muller (?) 
hematite stone, pigment 
L-shaped scapula 
small ulna 
rabbit incisor 
splinters 
fragments 
splinters 
ulnas 
splinter 
antler tip 
bone edge 
fine 
split antler 
knives 
smoothed piece 
miscellaneous 
tubular 
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CULTURE LAYER 30 
Worked Bone 
Tubes: 
Beads: 
Miscellaneous: 
(continued) 
(and Antler) 
1 
2 
1 
1 
15 
1 
6 
1 
1 
3 
1 
1 
8 
Shell: 
Beads: 
Miscellaneous: 
Wood: 
Worked: 
Unworked: 
Plant Fiber: 
Cordage: 
Basketry: 
Miscellaneous: 
Hide and Hair: 
Earth: 
Identified Animals: 
Birds: 
Small Mammals: 
(continued): 
plugged 
fragments 
phalanx 
discarded 
rabbit phalange 
bird bone 
large bone 
antler bar 
small spatula 
grooved bone 
worked antler 
smoothed bone 
cut bone 
1 Olivella sp. 
1 freshwater snail 
5 fragments 
1 terrestrial snail 
1 foreshaft 
2 digging sticks 
2 pointed sticks 
1 split and cut 
1 split stick 
2 smoothed pieces 
1 notched piece 
9 cut pieces 
2 miscellaneous 
52 cordage 
1 coiled 
2 coils of stitching 
1 folded bark 
1 sagebrush wad 
1 tanned hide fragment 
1 hair ball 
1 fired silt ball 
1 duck 
1 grouse (?) 
1 perching 
1 
1 rabbit 
1 beaver 
2 yellow-bellied marmots 
2 Uinta ground squirrels 
1 bushy-tailed woodrat 
1 porcupine 
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CULTURE LAYER 30 (continued) 
Identified Animals: (continued) 
Medium-sized 
MammaIs: 1 can id 
1 fox 
1 mustelid 
Large Mammals: 1 bear 
1 deer 
1 whitetailed deer 
1 Cervus, Alces, or Bison sp. 
17 mountain sheep 
TOTAL: 569+ 
(?) Name/description of this item is in question. 
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Eight fire pits or hearths were incorporated with Level 28. These 
were of two varieties. The first, totaling six, was circular to oval, 
basin-shaped pits filled with ash or charcoal. Three of these 
contained a few rocks or rock fragments. The second variety consisted 
of two pits described as considerably larger than the first variety and 
of an unknown size and depth. These contained only ashy soil and 
scattered pieces of charcoal. 
The excavators recovered 68 projectile points from Layer 28. 
Twenty of these were assignable to previously-defined forms or types. 
Twelve other types of projectile point were also present from this 
layer. The types included: laterally notched, indented base; eared, 
indented base; crude triangular, straight base; triangular, convex 
base; trianguloid flake; side-notched, concave base; large corner-
notched, convex base; small side-notched, convex base; rectangular 
stem; expanding stem, convex base; short stem, indented base; and a 
single McKean lanceolate specimen. As with the Long Creek specimens, I 
believe the last specimen to be a preform rather than a projectile 
point. The numbers of each type are listed in Table 7. 
Eighteen knives, grouped into seven types, came from Level 28. 
Also present were four distal and four proximal fragments of knives. 
The term knife as the authors used it is equivalent to the term biface 
as it is used elsewhere in this thesis. Other bifacially worked pieces 
from this layer included four ovate objects with bifacial flaking and 
sinuous edges. But because they lacked retouch, they were interpreted 
as blanks instead of knives. 
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Eleven scrapers were reported from Level 28. Four were 
endscrapers that were divided into four types. The remaining seven 
scrapers were classified into three more types based on the location of 
flake scars and shape. Additionally, three other specimens had an 
indeterminate shape or size but possessed attributes which suggested 
some form of scraper. This general group also included an artifact 
that others would call a spokeshave. This was a bifacially-flaked 
specimen with one convex and one concave lateral edge. It might also 
have been hafted as well. Twenty-seven utilized and modified flakes 
should also be included in this general group. 
Other stone tools included drills and gravers. The authors 
labeled four specimens as drills and divided them into two types, plus 
one assignable fragment. Five specimens made up the three types of 
gravers reported from Level 28. The remaining two lithic artifacts 
from this level were an edge ground cobble and a single piece of 
hematite. The cobble was elliptical in shape, with a single flattened 
facet on one lateral edge. The piece of hematite was described as 
round and probably was used for paint pigment. 
A number of bone tools was present within Layer 28. These 
included two types of awls represented by three specimens and seven awl 
tips. A fragment of a shattered bone tool may also be an awl. 
Thirteen "flakers" (flint knapping tools) divided into two types, were 
the other type of bone tool reported from this layer. Within the 
worked bone category there were: three bone tubes, three grooved 
bones, and six bone beads. The excavators thought the bone tubes were 
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pipes. This was based on the darkening by burning of one of the 
specimens. The other two tubes were unburned. The three grooved bones 
were thought to be bone tubes that had broken during manufacture. The 
six bone beads were made from the long bones of small mammals. Also 
present was a piece of smoothed bone. The smoothed edges were 
interpreted as resulting from its having passed through a human or 
animal alimentary tract. A beaver tooth from this layer showed 
parallel transverse striations at both ends of the tooth. The cause of 
these striations was not discussed anywhere in the report. 
Unmodified animal remains from Layer 28 represented large-, 
medium-, and small-sized animals. The reported fauna from this level 
is likely to contain culturally and non-culturally derived animal 
remains. The latter is probably true for at least some of the small 
mammals. The large mammals from this layer included at least five 
mountain sheep and one deer. Medium-sized mammals present were at 
least one dog or coyote-sized canid. Small mammals included at least 
five beavers, two rabbits, and a yellow-bellied marmot. Also present 
were the bones of a woodrat, a bat, and an undetermined bird species. 
The presence of the former two animals was not due to human activities. 
Although the report does not specifically list the information, it 
is likely that lithic debitage and unidentifiable bone fragments were 
also present in Layer 28. 
The authors described Culture Layer 30 of Mummy Cave as a thick, 
extensive accumulation of charcoal, stained earth, ash, and rubble 
containing numerous fire pits. Originally, the excavators thought that 
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two layers were present, but subsequent analysis of the artifacts did 
not show any differences in the contents between the two levels. The 
homogeneity between the two levels might have been caused by the 
prehistoric inhabitants digging fire pits into one of the levels from 
above. This, the authors felt, would have obscured any differences 
between levels. Another problem in interpreting this layer as a 
discrete unit is the possibility that the lower portion had been 
removed as part of Culture Layer 28. Therefore, it is possible that 
some of the artifacts reported from Culture Layer 28 are really from 
Culture Layer 30. 
The amount of cultural material in Level 30 can be described as 
abundant. The cultural remains from this level include: fire pits, 
chipped and ground stone, worked and unworked bone, wood, shell, and 
plant fiber. Also present was a single ball of fired silt of an 
unknown function. The material recovered from this level is described 
below and summarized in Table 7. 
There were 24 features labeled as fire pits within Layer 30. They 
were divided into two types. The first type, consisting of five 
features, was described as circular bowl-shaped pits filled with rock, 
ash and charcoal. These were thought to have been roasting pits. One 
of these features was fairly large (120 cm. diameter) and deep (20 
cm.). The other four features of this type were somewhat smaller. The 
remaining 19 features were circular to oval and basin-shaped pits. 
These contained ash, charcoal-stained earth, and charcoal. 
Layer 30 contained 169 projectile points. Seventy of the points 
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were fragments not assignable to any type. Further, three of these fit 
basal fragments from Culture Layer 28. The remaining points were 
divided into nine types. These included: McKean lanceolate; straight 
stem, indented base; expanding stem, notched base; short stem, indented 
base; eared, indented base; crude eared, indented base; large side-
notched, concave base; and crude trianguloid. As was the case for the 
other layers and levels, I suspect some of the McKean Points might be 
preforms instead of projectile points. 
A variety of other classes of stone tools was also present in 
Culture Layer 30. These included knives, scrapers, gravers, choppers, 
drills, and modified and utilized flakes. Because these classes of 
artifacts were defined by specific physical characteristics, such as 
shape, they are described in Table 7 rather than individually here. 
One other chipped stone that did not fit into any of the other classes 
was a denticulate flake with one edge modified into a "saw-like" edge. 
There were other fragments of chipped stone, but all were too 
incomplete to classify. Most may have been fragments of knives or 
scrapers. 
Ground stone was also present in Culture Layer 30. This class 
included one whole and one fragmentary grinding slab, a handstone, and 
a piece of hematite-bearing stone. The complete grinding slab was 
pentagonal shaped, water-worn boulder or cobble. It had a smoothed and 
striated area on the water-worn face. The grinding surface was darkly 
stained with hematite. The partial grinding stone was a small, 
trapezoidal piece of tabular stone. It had one smooth but uneven face. 
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The handstone was a flat ovate cobble that could have been a handstone 
or muller. One edge was battered with a smooth face. However, it 
contained no evidence of use such as striations across the face. The 
hematite-bearing stone was a thin, irregularly-shaped stone that 
probably was pulverized for pigment. 
The worked bone and antler artifacts came from large and small 
mammals and birds. Bone tools include various types of awls, flakers, 
and worked pieces of scapula. Worked bone included: pipes, tubes, 
cut, ground, and smoothed pieces. Since these types were defined in a 
manner similar to the chipped stone, they are summarized in Table 7 
rather than individually here. Other items not discussed include an 
antler bar of unknown function and a small flattened piece of bone with 
a short wide shaft and rounded tip. The authors thought this artifact 
may have served as a spatula. The tip of this artifact was polished 
from use. 
Shell was also present in Layer 30. Culturally-modified shell 
included two beads. One was made from a small Olivella sp. shell. 
Both of its ends had been ground flat and smooth. This shell was 
identified as coming from the Gulf Coast (Caribbean) region of the 
United States. The other shell bead was made from a freshwater snail. 
One side of the shell adjacent to the aperture had been ground flat, 
exposing the columella. A hole had been drilled through the whorl near 
the aperture for suspension. The authors suggested that this specimen 
may have come from the Tennessee River region of the southeastern 
United States. Five other pieces of shell not native to the area were 
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also identified. All had broken edges, but otherwise did not seem to 
have been modified. One of the shells was identifiable to species. 
The species is known only from rivers on the Pacific slope or the 
Missouri River, above Great Falls, Montana. The presence of these 
fragments was explained by their being brought in as either food or 
ornaments. The excavators also found one terrestrial snail shell. 
This was a noncultural intrusion into the layer. 
Wooden artifacts were also excavated in Layer 30. These kinds of 
artifacts have not been reported from other Oxbow Sites, but the better 
preservation found in cave sites as compared to open-air sites is 
likely to be a factor. This category includes those specimens that 
have been modified into tools and those that simply showed some 
evidence of human use. Wooden tools included a foreshaft, two digging 
sticks, and two pointed shafts. The foreshaft was a small tapered, 
proximal fragment. Although small for a dart shaft, many of the points 
from Culture Layer 30 were also small and could have been easily fit to 
the shaft. The digging sticks were smooth with blunt pointed ends. 
The tip of one was charred as though its maker had tried to fire harden 
it. The two pointed sticks may have had other functions. The function 
of one could not be determined because of the deteriorated condition of 
the wood. The authors thought that the other stick may have been 
associated with basket making. Other pieces of wood included: split, 
cut, smoothed, notched, frayed and twisted, and burned pieces. 
Culture Layer 30 also contained artifacts of plant fiber. Again, 
these are not reported from other Oxbow Sites. The artifacts include 
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cordage, a piece of coiled basketry, two coils of basketry stitching, 
and various pieces of rolled and wadded bark. The cordage likely 
represented worn, discarded fragments of no further use to their 
makers. Three pieces were thought to have been net fragments. All of 
the cordage was technically uniform. "Z" and "S" twists were nearly 
equal in all but three pieces. The remaining cordage was simply pieces 
of untwisted bark tied together or knotted. Measurements of the helix 
angles suggested to the authors that the majority of the specimens was 
of a medium or hard twist. Five knots, in addition to those used in 
the netting, were present. The overhand and clove hitch were the most 
common. Also present were a granny knot, a half hitch, and one 
unidentifiable knot. The coiled basketry was a small fragment made of 
willow. It had a two rod split foundation and an interlocking stitch. 
The description of the specimen was tentative because it had been 
coated with preservative prior to its proper cleaning. The coils of 
basketry stitching were small oval rolls of willow strips. These were 
secured by running the end around the coil and doubling it back under 
the strips to form a loose knot. The other plant fiber artifacts 
included a strip of Prunus melanocarpa (chokecherry) bark and a small 
wad of shredded sagebrush. 
A number of unworked animal bones was found in this layer. 
Animals represented included small, medium-sized, and large mammals. 
The remains of more than 17 mountain sheep were the most numerous 
element of the faunal assemblage. The authors suggested the large 
number of mountain sheep indicated a winter occupation. However, the 
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presence of migratory waterfowl (ducks) and small hibernating mammals 
also suggested occupation during warmer months. As with Culture Layer 
28, I suspect the fauna includes cultural and non-cultural specimens. 
The specifics about the kinds of animals from this layer can be found 
in Table 7. 
Other artifacts excavated from Layer 30 at Mummy Cave included a 
piece of tarred mountain sheep hide with small patches of hair at both 
ends and a fist-sized ball of mountain sheep hair mixed with grass and 
sagebrush, which may have been padding for footwear. As with Culture 
Layer 28 the authors give no amount for either debitage or 
unidentifiable bone fragments recovered from Culture Layer 30. Given 
the abundant amount of other artifacts reported from this layer, the 
number, if known, should be fairly high. 
C. Harder 
(Dyck 1977) 
The Harder Site is a single component Oxbow Site located in the 
parklands of central Saskatchewan. The site consisted of a single 
layer of pulverized bison bone, broken stones, and chipped-stone tools 
buried in a shallow dune depression. This site will be described in 
greater detail, since it was not dealt with in the last chapter. This 
was the only site of the five to be excavated specifically to answer 
questions concerning Oxbow, as opposed to the other four sites which 
were excavated to avoid data loss from current or future impacts. 
Because of this Dyck excavated a greater percentage of the site than 
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would have been the case in a salvage excavation. 
The site lay near the northern edge of the Dunfermile Sand Hills, 
north and west of the city of Saskatoon. The parkland environment in 
which the site was located probably also existed when the site was 
occupied by its prehistoric inhabitants. Dyck suggested the historic 
resources concentrated in the parklands would have provided a similar 
attraction to prehistoric peoples. 
The site was originally excavated in 1969 to see if it contained a 
single component, and if so, was the component confined to Oxbow (Dyck 
1970). Based on his preliminary analysis, Dyck suggested the site had 
been a summer base camp for big game hunters. However, he doubted 
several of his preliminary conclusions and returned to the site for 
further exploration. Excavations were conducted over the next three 
summers. The purpose of these excavations was to gather more 
information about the content and structure of the site. A 10 percent 
random sample of the site was considered, but Dyck abandoned the idea 
because it would not allow the excavators to secure information 
concerning the extent of any of the features. Both manual and 
mechanical techniques were employed during the excavations. 
The manually-excavated units concentrated in the central part of 
the site. The units were laid out along a broad north-south band 
corresponding to the municipal road allowance. They were laid out so 
that they would transect and, where possible, connect concentrations of 
cultural materials. This was possible because a municipal road 
bisected the site and the concentrations of cultural materials showed 
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in ditch profile along either side. The excavators also manually dug 
in outlying areas. The size of each manually-dug excavation unit was 
1.52 m. square. Two adjoining units provided the "maximum exposure and 
exploration benefits with a minimum of excavation commitment." 
Mechanical excavation at the site consisted of two backhoe trenches dug 
perpendicular to the axis of the road. The trenches defined the east-
west limits of the site. Figure 5 is a planimetric map of the site 
showing both the manually and mechanically excavated units. 
Three stratigraphic zones were identified at the site. All of the 
strata were sandy but differed in color. The three zones were overlaid 
by an organic layer that, in the undisturbed portions of the site, 
consisted of quantities of twigs, fallen aspen, roots, rose bushes, 
leaves, grass, and grass roots. This layer averaged about 12 cm. in 
thickness. The other three zones were labeled A, B and C. Zone A was 
the uppermost zone. It was a yellow to yellow-gray colored sand, with 
the upper portion becoming dark gray in color. There was some evidence 
of occupation in this zone, but it was connected to the Oxbow 
occupation. Zone B held evidence of the Oxbow occupation. It was a 
gray-black, fine-textured sand that ranged from 12 to 28 cm. in 
thickness. The dark color of sand possibly resulted from the intensity 
of occupation. This zone faded at the edge of the site which made 
identifying the prehistoric surface difficult. Dyck felt that this 
zone was the surface during the Oxbow occupation. The sand dune 
depression containing the site today might also have been present, but 
Dyck did not think it as pronounced. Zone C underlay the Oxbow 
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occupation. It might have been the parent material for the other 
zones. It consisted of fine aeolian sands of glacial-fluvial-
lacustrine origin and was divided into three subzones. 
Two radiocarbon dates exist for the site. Both are from charred 
bone. The dates are 1410 + 120 B.C. (sample S-490) and 1475 ± 105 B.C. 
(S-668). Both dates are much younger than those normally associated 
with Oxbow. Dyck considered both dates to be reliable and suggested 
that Oxbow had survived a long time in the area. Yet it must also be 
kept in mind that radiocarbon dates on bone collagen are not always 
reliable (Polach and Golson 1966). 
A variety of cultural material was recovered during the 
excavations. This included: features, chipped stone tools, by­
products of their manufacture and use, worked and unworked bone, and 
coarse stone. The materials are described below and summarized in 
Table 8. 
Dyck recognized 12 features at Harder Site. Except for hearths, 
none of these were recognized as distinct until after excavation had 
been completed. The features included: 2 smudge pits, 1 "boiled bone 
spill pile", 1 small bone pile, 1 general disposal area, 2 hearth 
refuse areas, 4 dwelling floors, and 1 outside activity area. These 
were all described in much greater detail than space allows here. The 
reader is referred to their description and interpretation in Dyck's 
report (pp. 170-195). 
A total of 4,062 pieces of chipped stone was recovered from either 
the initial survey or later excavations. Out of these, 188 were 
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Table 8. Artifacts Recovered from the Oxbow Zone at Harder Site, 
Saskatchewan. 
ca. 1450 B.C. 
Lithics: 
Chipped Stone: 
Projectile 
Points: 
Preforms: 
Perforators: 
Knives: 
Scrapers: 
Residual 
Tools: 
Debitage: 
Coarse Stone: 
Worked Bone 
(and Antler): 
Bone: 
Antler: 
Unworked Bone: 
Identifiable: 
Unidentified: 
TOTAL: 
73 
22 
5 
17 
7 
44 
1 1  
4 
5 
p 
9 
9 
thin uniface 
biface 
small end 
side (?) 
unfinished/utilized flake 
aberrant knives 
flakes 
cores 
core shatter 
29.9 kg. 
2 split/polished tip 
1 spatulate segment 
1 polished/incised 
1 utilized tine 
735 bison 
112 non-bison 
27 small 
kg. of fragments 
4942' 
? Artifacts were present but number was not given in report. 
(?) Name/description of this item is in question. 
* Total excludes unidentified bone fragments and coarse stone since 
they are identified by weight rather than numbers. 
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considered to be some form of tool. All of the tools were described as 
broken or worn out. Dyck suggested that these had been discarded 
rather than lost. Classes of chipped stone tools from the site 
included: projectile points, projectile point preforms, perforators, 
small endscrapers, thin unifacial and bifacial knives, and "residual 
retouch tools". Dyck noted the last class of tools was equivalent to 
what other investigators called flakes showing some form of wear. The 
remaining 3,874 pieces of chipped stone were divided into cores, 
flakes, and shatter. 
The largest class of chipped stone tool present was projectile 
points. A total of 73 were recovered. Out of these, 25 were 
relatively complete. None of the fragments could have been repaired 
and most of the complete points displayed shortcomings that would 
render them of little use. Only two of the complete points appeared to 
have been functional. The points were generally summarized as having 
been toward the dysfunctional extreme of Oxbow Point variation. 
Projectile point preforms made up the third-most numerous class of 
tools at the site. A total of 22 were recovered. They were described 
as small bifaces with a straight or slightly concave base and with 
curving lateral edges converging at the tip. Their shape is similar to 
very small McKean Points. Except for their bases and lack of notches, 
they also resembled the other projectile points from the site. Only 
two were complete, with the others having been broken. Also, the raw 
material in these was described as "of poorer quality" than the 
projectile points. This should be expected because the high-quality 
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preforms would have been made into projectile points. 
Perforators were another class of tool present at Harder Site. 
These were flakes with unifacial retouch on areas where two edges meet 
to form a tip. The angle of the tip varied from 35 to 65 degrees on 
the specimens. The excavators found five of these tools. They were 
thought to have been used to punch holes in soft hide. An analysis of 
the wear pattern on them also supported this conclusion. 
Small endscrapers made up the second largest class of tool at the 
site. There were 44 specimens recovered, all of which seemed to be 
exceptionally small. Dyck, in fact, noted that many were so small that 
it was hard for him to imagine their having been held and used. He 
attributed the small size to several resharpening episodes. He thought 
that if the specimens were used, they must have been hafted. Forty 
percent of the specimens were broken. 
Unifacial knives were another class of tool from Harder Site. The 
17 specimens in this class were thin flakes with one unifacially-flaked 
cutting edge, usually averaging 2 cm. in length. The working edges were 
straight. Dyck thought these functioned for whittling or incising thin 
lines. Sixty percent of the specimens in this class were broken. 
Another class of tool found at the site was bifacial knives. 
These were large ovate flakes that showed retouch over more than 80 
percent of their perimeter. The seven specimens in this class 
displayed a variety of shapes. Three of the specimens were broken. 
The breakage was attributed to either shattering or snapping. 
Additionally, one specimen had been abandoned during its manufacture. 
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An analysis of wear patterning suggested these were used in a heavy-
handed sawing motion. Specifically, Dyck believed that these artifacts 
were used to dismember meat that had been brought to camp. 
Residual retouch items made up the final class of chipped stone 
tool. This class, totaling 20 specimens, comprised the balance of 
stone tools at Harder Site. All were made on flakes and showed some 
signs of systematic retouch. Three specimens were broken and one 
specimen was bifacially, instead of unifacially, retouched. The latter 
specimen, however, demonstrated the same cross-section as the 
unifacially-flaked specimens. Based on his analysis, Dyck suggested 
three functions for these artifacts: eleven could have been side-
scrapers, four may have been aberrant forms of thin unifacial knives, 
and five were either unfinished or utilized flakes. 
Debitage comprised the bulk of the chipped stone assemblage. The 
nine cores found were divided into six types. Most were bipolar, with 
the possibility that some block cores had once been present. Most of 
the flakes were small and thought to have been produced during the 
latter stages of tool manufacture. Analysis of the flakes showed that 
the makers preferred low grade, locally available raw materials and had 
used them heavily. There was little consistent association between 
flakes, cores, and other chipped stone tools. In general, it was felt 
that the chipping or flaking had taken place in the same places as 
other activities. 
Six bone tools were reported from Harder Site. All but one was 
thought to have been discarded. All of the specimens were of a small 
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size. The tools were identified on the basis of shape and wear. Two 
of the six specimens were split bones with polished tips. These were 
classified as awls. One specimen might also have been used as a 
thimble. Another tool consisted of three pieces on antler tine. The 
wear patterns suggested that it had been used on a sharply ridged or 
pointed object, but Dyck did not offer any examples. Another bone tool 
was a spatulate-shaped segment possibly made from a split rib. This 
tool may have had more than one function. ' Dyck noted that it showed 
similarities to "retouchers", "burnishers", and "skinning knives" 
reported from other archaeological sites. But since he lacked any 
conclusive evidence, he assigned no function to the tool. The fifth 
bone tool was made from an elongated segment of long bone diaphysis. 
The wear pattern suggested that this specimen was used as a burnisher 
and chipped stone retouching tool. The final bone tool was a large 
mid-segment of right tibia which showed incisions and polish on the 
forward edge of one end. The tool might possibly have been used as a 
large chopper or endscraper. 
A number of unworked pieces of animal bone was found at the site. 
A total of 60.3 kg. of bone could not be identified to element, genus, 
or species. There were 847 pieces of bone that could be identified at 
least to genus and species. Dyck thought most of the unidentifiable 
bone was bison, although this could not definitely be proven. The 
condition of the bone was good with little breakage. The specifics of 
the identifiable bones are dealt with below. 
The majority of identifiable bones was from bison (N = 735 
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pieces)- Statistical analysis suggested that the remains of between 93 
and 138 bison may have been utilized at the site. Dyck suggested that 
obtaining this number of bison required some form of communal 
procurement, most likely impoundment. Some evidence suggested the 
presence of an Oxbow kill nearby but circumstances did not permit its 
excavation. 
The only other animal represented by the bones of more than a 
single individual was wolf. Using the same statistical methods for 
estimating their numbers as for bison, it was found that as many as 33 
wolves could have been present. Other animals found at the site 
included: moose, coyote, fox, prairie hare or white-tailed jackrabbit, 
and marten. Also present were two worn teeth which may have been 
human. Dyck could not determine whether or not the fox, hare, and 
marten were subsistence items, or had been introduced into the site by 
the wolves. Twenty-seven small fragments of bone could not be 
specifically identified but their size suggested the remains of mice or 
ground-squirrel-sized rodents. Charring was present on several of the 
specimens, suggesting they had been contemporary with the Oxbow 
occupation of the site. 
Large amounts of "coarse stone" were present at Harder Site. 
After the unworked bone, these were the second-most voluminous and 
weighty cultural remains from the site. It was thought to be 
significant because it did not occur naturally at the site. Its 
nearest source was found to be 9 km. away. All of the stone was broken 
or cracked; no piece was complete; and most were thought to be about 
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their original size. Coarse stone might have filled a number of needs. 
They may have served in chipped stone tool manufacture and food 
processing. In fact, a large proportion probably was the detritus from 
stone-boiling and roasting activities. One specimen seemed to have 
been used as some form of hide abrader, but any conclusive evidence for 
that was lacking. 
The Harder Site was used to offer an introduction to Oxbow 
settlement-subsistence models. Dyck appeared to have proven the model 
he proposed. The Harder Site, itself, comprised 6 to 8 dwelling floors 
where an estimated 42 to 56 individuals processed between 93 and 138 
bison during 21 to 42 days. The campsite was used by people who used 
Oxbow Points and were probably related to the occupants at other sites 
which contained Oxbow Points. Reversing his earlier interpretation of 
the site as a summer big game hunter camp, he now suggests a winter 
occupation. His change in opinion was largely based on the absence of 
nearby water except during the winter months, when it is available in 
the form of snow. 
The Harder Site is still the largest and most thoroughly 
documented Oxbow Site. The only possible exception is the Gray Site 
(Millar 1978), which represents a specialized site type. Because the 
Harder Site was so thoroughly reported, it makes a good standard by 
which to evaluate the assemblages reported from other Oxbow Sites. I 
will demonstrate this in the next chapter. 
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D. Southridqe 
(Brumley 1981) 
The Oxbow Component at the Southridge Site was restricted to 
Subarea B. This was the first site with a definite Oxbow Component to 
be excavated in southeastern Alberta. The surface in the area was 
covered with dense quantities of chipped stone tools, debitage and 
fire-cracked rock scattered over a 14 m. (N-S) by 8 m. (E-W) area. The 
cultural materials were exposed in a single band reaching a thickness 
of no greater than 10 cm. The area had been exposed by stripping of 20 
to 40 cm. of overburden down from the ground surface. This stripping 
may have removed some of the top potion of the occupation level. The 
excavators felt that this would have affected less than 2 0 percent of 
the cultural material from anywhere within the subarea. A grid of 60, 
2 m. by 2 m. squares was laid over the subarea? 152 square meters were 
excavated. Additionally, the artifacts exposed on the surface were 
collected from three, 8m. by 8 m. mapping units adjacent to the 
subarea (Figure 6). An estimated one- to two-thirds of the total area 
was excavated. Brumley used the materials excavated from this subarea 
to define what he labeled the Bullshead Subphase of the Oxbow Phase in 
southern Alberta. 
A variety of material was reported. This included: six features, 
and two activity areas, chipped stone tools, by-products of their 
manufacture and use, fire-cracked rock, unmodified but cultural stone, 
and unmodified bone. These are described below and summarized in Table 
9. 
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Mapping Unit 2 
Mapping Unit I 
£3 Excavated Area 
Figure 6. Plan View of Subarea 3 of the Southriage Site (EaOq-17), 
Alberta. (After Brumley 1981:41.) 
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Table 9. Artifacts Recovered from Oxbow Area at the Southridge Site, 
Alberta. 
Lithics: 
Cores: 
Debitage: 
MRSTs: 
Graver/ 
Perforator: 
Spokeshaves: 
Unifaces: 
Endscrapers: 
Bifaces: 
Projectile 
Points: 
Unmodified Stone: 
Thermally-altered 
Stone: 
Unmodified Bone: 
TOTAL: 
1 
2 
2 
4 
3 
5 
2470 
69 
1 
2 
1 
3 
3 
9 
2 
6 
17 
3 
1 
3 
2342 
3207 
8156 
Subgroup 1 
Subgroup 3 
Subgroup 4 
Subgroup 6 
Subgroup 7 
Subgroup 8 
knife 
scraper planes 
Subgroup 1 
Subgroup 2 
Subgroup 3 
Subgroup 1 
Subgroup 2 
Subgroup 3 
anvils 
fire-cracked rocks 
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Brumley found six features and interpreted most of these as either 
hearths or stone-boiling pits. There was an oval-shaped area of darkly 
stained earth, but most of this feature had been excavated before it 
was identified. Since no concentrations of artifacts were near or 
within it, the feature was interpreted as being either a post-mold or a 
natural occurrence. 
Chipped stone from the Southridge Site consisted of tools and 
debitage, with debitage making up most of the chipped stone assemblage. 
There were 2,470 pieces identified. The majority (78 percent) was of 
locally available coarse-grained material. The second-highest 
percentage (21) was made from medium- to fine-grained raw material. 
The remaining one percent came from nonlocal sources. It was 
restricted to waste products (resharpening, rejuvenation) of well-made 
stone tools. Some may also have been used as unmodified cutting tools, 
if the piece was large enough. The classes of stone tools present are 
discussed separately below. 
Twenty-one projectile points came from Subarea B. Brumley 
classified these into three subgroups. There were 17 specimens in the 
first subgroup. They were relatively squat, triangular in shape, and 
had broad shallow side-notches. Brumley, from his analysis of breakage 
patterns in this group, concluded that the majority of specimens were 
broken and discarded during manufacture. Three complete specimens made 
up the second subgroup. These were relatively squat, triangular, 
unnotched points. Brumley originally considered these to be a distinct 
point type but he now believes they were preforms of Type 1 points 
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(pers. comm. 1986). In the third subgroup there was only an 
undiagnostic projectile point tip. 
A single perforator or graver was found during excavation. It was 
made on a secondary piece of local chert. It was shaped like an 
isosceles triangle and exhibited marginal, unifacial retouch on both 
surfaces and at its pointed tip. The specimen could have been used as 
either a perforator or a graver. 
The excavators recovered two spokeshaves. One was an irregularly-
shaped elongate piece made on a secondary flake of local chert, the 
other an irregularly-shaped elongate piece made on a primary flake of 
local chert. The latter specimen was also very small, suggesting it 
was a fragment rather than a complete tool. 
Four unifaces were found in Subarea B. Three were classified as 
scraper-planes and the fourth was classified as a hand-held knife. The 
scraper-planes were thought to have been used in hide working? these 
were found on the edges or outside of the activity areas. The three 
endscrapers reported were also found in similar places. The 
endscrapers were plano-convex in transverse cross-section. Two were 
made of local chert and one was made of high quality non-local chert. 
The excavators found 20 bifaces or biface fragments. Five of 
these were fragments that were actually two or more refit pieces. 
Brumley divided the bifaces into three subgroups. The nine specimens 
in Subgroup 1 were triangular in outline. They were considered to 
either be projectile point preforms or small hand-held knives. The 
latter explanation seemed to be the most plausible. Two larger ovate 
80 
to irregularly-shaped bifaces made up the second subgroup. These 
showed "increasing coarseness" and "poorer overall workmanship". 
Brumley interpreted these as knives that were used in meat processing. 
Six specimens were in Subgroup 3. All were fragments not assignable to 
the other two subgroups but nonetheless probably attributable to them. 
These specimens were all of medium- to fine-grained lithic material. 
All bifaces tended to be concentrated within the two activity areas. 
Brumley classified 69 artifacts as marginally retouched stone 
tools. These all possessed marginal primary flaking along one or more 
edges. These artifacts could have been used for a variety of 
activities. Mostly they were thought to have been simple cutting tools 
used for processing fresh meat. As with the bifaces, most of these 
were found within the two activity areas. 
The excavators also found 17 cores. These were divided into six 
subgroups. All were of locally available raw materials. Sixteen 
exhibited moderate amounts of reduction. All but two cores lay within 
the two activity areas. 
Fire-cracked rock was the most common item associated with the six 
features. The excavators recovered 2,342 pieces totaling 41.983 kg. 
weight from Subarea B. The fire-cracked rock found close to the 
features tended to be larger than that found further away. The size 
difference was attributed to the fact the smaller pieces had lost their 
potential to act as heat reservoirs and were discarded away from the 
areas of activity. 
Three unmodified cobbles also came from the subarea. They could 
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have been used as anvil stones, although direct evidence for this was 
lacking. The cobbles were found in the second activity area. Because 
that area lacked naturally occurring stones of this size, native 
peoples must have transported the cobbles to the site. All three 
cobbles were quartzite. Brumley considered three possibilities to 
explain the lack of use: 1) the cobbles were only minimally used; 2) 
the surface of the stones was mantled; and 3) only soft material such 
as hide or meat was used in conjunction with the stones. The latter 
two explanations were thought to be the most likely. 
A total of 3,207 pieces of bone was reported from Subarea B of the 
Southridge Site. None showed any evidence of having been used as a 
tool. There were the identifiable remains of at least two bison, with 
an average of seven identifiable elements per animal. However, Brumley 
thought this number was low and it was likely that more animals were 
present than was indicated by identifiable remains. He thought that 
the "schlepp effect" (see Daly 1969) might account for this 
discrepancy. Based on the large amount of other cultural material when 
compared to the amount of bone, he suggested that game was scarce in 
the area. Supporting evidence was found in the presence of a very old 
animal in the faunal assemblage. Brumley felt that if game were scarce 
at that time, then perhaps the fresh meat was processed for 
preservation so that it could be eaten until such time as fresh game 
was again available. 
Based on the distribution of artifacts and features, Brumley made 
some inferences about the size of the prehistoric group who occupied 
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Subarea B and the nature of the activities they performed while there. 
Two activity areas were defined within the subarea. Brumley thought 
these had been the primary activity zones for two family groups. The 
first activity area was located between Features 3 and 6 and the 
surrounding area. It was delimited principally by high densities of 
fire-cracked rock and bone. The second activity area encompassed 
Features 1 and 2 and a surrounding area. Again high densities of fire-
cracked rock and bone were used to delimit the activity area. Brumley 
interpreted Subarea B as a camping spot used by 14 to 18 individuals in 
two family groups who processed meat. While hunting was of great 
importance to the site's prehistoric occupants, it did not take place 
at the site itself. Activities that may have taken place at the site 
included meat processing and consumption, and stone tool manufacture 
for use in hunting and meat processing. 
There was no indication as to the season when the subarea was 
occupied. Because of an old animal in the faunal assemblage, Brumley 
felt that it would be misleading to use the faunal data to indicate 
seasonality. He did note that because of the site's open location, a 
winter occupation was unlikely. There was no evidence for structures 
in this subarea either. This, to me, would also indicate occupation 
during some other season beside winter. Brumley put forth three 
possibilities to account for the lack of structures. First, there were 
none, i.e., they were not used in this subarea. Second, structures had 
been present but they left no discernible evidence. Third, structures 
were present, but not in the excavated area. Reasons two and three 
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were felt to be the most likely explanation. 
There were three radiocarbon dates for Subarea B of the Southridge 
Site (Appendix Two) The aberrant date for sample RL-1536 might have 
been caused by contamination. The other two dates fell roughly in the 
middle of most other radiocarbon dates applicable to Oxbow All of the 
dates were derived from unburned bison bone. Again, one needs to 
consider the problems inherent in the radiocarbon dating of bone. 
E. Sun River 
(Greiser et al. 1983, 1985) 
The Sun River Site contained three deeply buried levels which held 
evidence of Oxbow occupation. The three levels were IV, V, and VI. 
All three levels were reported from within an 8 m. by 8 m. area known 
as the "Grotto". Each level was encased within a dark gray matrix and 
separated by lighter, siltier clay layers. The deepest of the three 
levels extended down as far as the cultural deposits went in at least 
this area. Only a small portion of each level was excavated. The 
excavators estimated that only 15 to 20 percent of the total number of 
artifacts from each, entire level, were recovered during their 
excavation. Additionally, hampering interpretation of the levels was 
the clay matrix encasing the cultural materials. It was described as 
difficult to excavate and hard to interpret. 
The stratigraphy of the three levels was a complex, undulating 
network of cultural and non-cultural lenses of various thicknesses. 
The horizontal extent of the levels did not extend beyond 5 m. east-
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west, but went for an unknown distance in a north-south direction. The 
authors found a 5 cm. discrepancy from the artifacts exposed in the 
backhoe trench and those found at the beginning of the excavation of 
the deeper levels. The authors suggested that this might have been a 
fourth level missed during excavation. There were also several 
artifacts between the cultural levels. The presence of these artifacts 
was attributed to their downward movement caused by cracking clay. 
Level IV at the Sun River Site was present in all of the 20, one-
m. squares excavated in the "Grotto". The level was contained in a 
layer of compacted clay sand. The compactness of this matrix made it 
difficult to recover material in situ. The clay also obscured the 
number of times the single feature in this level was used. Several 
artifacts in this level were found standing vertically, instead of 
laying horizontally. The excavators interpreted this phenomenon to 
alternate wetting and drying of the clay matrix. The displacement was 
similar to that found in Level 8 at the Long Creek Site. The thickness 
of the level varied between 1 and 5 cm. 
There was a single radiocarbon date for Level IV. The corrected 
date was 1880 ± 353 B.C. (sample Beta-5536). The uncorrected date is 
somewhat younger and I list it in Appendix Two. This was a 
questionable date. It overlaps with radiocarbon dates for Level I at 
two sigma. The authors put forth two possibilities to explain the 
overlapping dates. The first was that there had been a single surface 
that contained both levels for some time. The second possibility 
suggested that the surfaces the levels rested on were actually 
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separated by several hundred years and series of flood events. This 
latter explanation, which seemed to be the more plausible of the two, 
relied on the large amount of error associated with radiocarbon dates. 
A variety of cultural materials came from Level IV. This 
included: a single feature, chipped stone tools, by-products of their 
manufacture and use, and worked and unworked bone. I describe these 
below and summarize them in Table 10. The distribution of cultural 
material from this level is shown in Figure 7. 
A basin-shaped, oblong hearth was the single feature found in 
Level IV. It also contained a sand-filled pit of unknown function. 
The relationship between the two was unclear. The excavators were 
unsure whether a single or multiple events were represented. They were 
sure, however, that the pit was produced after the hearth since it 
intruded into the hearth basin. Although the investigators were not 
able to assign any definite function to the pit, they hypothesized its 
use in food processing or heat treating chippable stone. Given the 
large number of microflakes extending along both sides, the latter 
hypothesis was considered to be the most likely. The hearth may have 
been used to cook meat. After it was abandoned, it was covered with 
ash. Because the top of the hearth had not been oxidized, the authors 
suggested it had not been used again. The other scatters of charcoal 
and fire-cracked rock may have been discarded materials from the 
hearth. The condition of the fire-cracked rock suggested to the 
excavators that it had been used for stone boiling. 
There were 706 pieces of chipped stone found in Level IV. These 
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Table 10. Artifacts Recovered from the Oxbow Levels at the Sun River 
Site, Montana. 
LEVEL IV ca. 3500 B.P. (1880 + 353 corrected) 
Lithics: 
Projectile 
Points: 
Preforms: 
Blanks: 
Unifaces: 
Debitage: 
Worked Bone: 
Unworked Bone: 
TOTAL: 
4 
3 
9 
6 
6 
3 
3 
1 
1 
587 
10 
172 
1047 
1 
1 
406 
356 
2613 
Group A 
Group B 
Group C 
other 
cobble 
core 
flakes 
shatter 
fragments 
microflakes 
awl 
articulated tool (?) 
bison 
non-bison 
LEVEL V ca. 4500 B.P. (See Appendix Two) 
Lithics: 
Projectile 
Points: 
Blanks: 
Unifaces: 
Debitage: 
Unworked Bone: 
TOTAL: 
1 
2 
2 
2 
36 
241 
387 
670 
Group A 
Group B 
bison 
non-bison 
LEVEL VI ca. 5200 B.P. (See Appendix Two) 
Lithics: 
Projectile 
Points: 
Bifaces: 
Unifaces: 
fragments 
Group A 
Group B 
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LEVEL VI (continued) 
Lithics: (continued) 
Debitage: 
Unworked Bone: 
TOTAL: 
1 
2 1 2  
79 
176 
308 
13 
73 
997 
1875 
core 
flakes 
fragments 
microflakes 
pronghorn 
bison 
other non-bison 
unidentifiable 
(?) Name/description of this item is in question. 
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included bifacially- and unifacially-flaked tools and debitage (cores, 
flakes, and shatter), and excluded the 1,047 microflakes found in a 
flotation sample from the feature. The concentration of microflakes 
led the authors to suspect that an even greater number were present. 
They suggested that there might have been as many as 10,000 flakes in 
or near the feature. 
One complete projectile point, three fragmentary points, and a 
point tip came from this level. The shapes and other attributes placed 
them within the accepted range of Oxbow Points. The complete point was 
described as functionally exhausted. The three fragments and point tip 
may have been tools that were broken in use and then discarded or 
perhaps broken during manufacture. 
There were nine blanks and three preforms from Level IV. These 
were the rest of the bifacially-flaked tools in this level. All stages 
of biface reduction were said to be present in this level. According 
to the authors, the blanks ranged from crude cortical flakes with 
elementary bifacial modifications to subtriangular specimens with 
flaking extending completely across both faces, yet lacking the refined 
shape of preforms. The preforms had the same attributes as the 
projectile points but lacked side-notches. Again, these specimens 
vaguely resemble McKean Points and would have been typed as such in 
other contexts. Most of the bifacially-flaked specimens from this 
level exhibited technical problems which prohibited reduction, but this 
did not prelude their use, at least as generalized butchering tools. 
Nineteen unifacially-flaked pieces representing 18 tools were 
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found in Level IV. Seventeen of these were made on flakes and one was 
a retouched cobble. Fifteen of the flake tools were classified into 
three groups known as A, B, and C. The six tools in Group A were on 
thin flakes with straight to slightly convex working edges and low edge 
angles. They may have been used for some form of scraping operation. 
The six tools in Group B were moderately thick flakes with straight to 
slightly convex lateral working edges. Edge angles measured between 50 
and 60 degrees. Included in this group were what others would call 
spokeshaves. Three tools made up Group C. These flakes measured 
between 4 to 6 cm. in thickness, with slightly to highly convex distal 
working edges. The edge angles ranged between 62 and 75 degrees. This 
group is equivalent to endscrapers reported from other sites. Two of 
these specimens were quite small, and the authors suggested that they 
may have had a function that is currently unknown to archaeologists. 
The remaining flake tools included; a heavy-duty scraper, a flake with 
use-retouch, and a cortical flake exhibiting polish. The flaking on 
the edge of the cobble suggested it had been used as a chopper. The 
presence of battering on its upper surface also suggested that it had 
been used as an anvil. 
There were 572 flakes and 172 fragments of flakes found in Level 
IV. This count excludes the microflakes from the flotation sample. 
Most of the flakes were pressure and bifacial reduction flakes. A 
single core and ten pieces of shatter were also found in this level. 
The high number of bifacial and pressure flakes was interpreted as 
indicating that tool manufacture and rejuvenation were the major 
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activities associated with chipped stone in this level. 
The excavators found two pieces of worked bone in Level IV. One 
was the tip of a bone awl. Apparently, it had been broken in 
manufacture. The other tool was a portion of an articulated unit of a 
bison lower forelimb. It was similar to other such tools reported from 
bison kills elsewhere in the Plains (Frison 1978). The tool showed 
little sign of use. It was possible that the used portions of the tool 
lay in an unexcavated area of the site. 
There were 762 pieces of unworked bone in Level IV. Over half 
(52.3 percent) of the identifiable remains came from bison. Other 
animals were: pronghorn, rodent, snails, mussel, fox, rabbit or hare, 
and either a fish or amphibian. Most (675) pieces of bone came from 
the excavation. An additional 87 pieces came from the flotation 
sample. There were 329 pieces of bone that could be identified to 
species. All but the fox and snail seem to have come from creatures 
used as food. Seventeen percent of the bone was described as acid-
etched and exfoliated. This probably meant that they had been briefly 
exposed on the surface then rapidly buried. All of the bone was highly 
fragmented. Most skeletal elements were grossly underrepresented. The 
fragmented condition was thought to imply heavy utilization, which in 
turn was used to imply a scarcity of game in the vicinity of the site. 
The scattered pieces of burned bone in this level were probably refuse 
from periodic hearth cleanings. 
The authors interpreted Level IV of the Sun River Site as an area 
occupied by Oxbow peoples some 3500 years ago. It was occupied during 
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the fall for two or three days. The camp was near an oxbow lake or 
slow moving meander. While camped there the people processed three to 
five bison, one antelope, one rabbit or hare, one freshwater mussel, 
and one fish or amphibian. These creatures were probably taken both 
for immediate consumption and as winter stores. Activity probably 
centered around processing food as winter stores. Also while camped 
there, stone tools were manufactured and refurbished. Concentrations 
of chipped stone may have resulted when flint knappers periodically 
emptied hides that served as work areas. The location of the 
concentrations suggests this activity took place near the hearths, 
while meat processing took place at other areas within Level IV. 
Level V was separated from Level IV by 10 to 20 cm. of clayey silt 
or silty clay. This intervening stratum was not continuous, discrete 
or homogeneous. Despite their apparent closeness stratigraphically, 
the authors believed that this level was separated by roughly a 
thousand years. The closeness was thought to be due to periodic 
scouring by the Sun River during the intervening time period. Periodic 
scouring might also account for the scant cultural material found in 
this level. 
Level V was contained in a clay band of varying thickness. It 
extended throughout the excavated area and probably beyond that. There 
were three radiocarbon dates for Level V. The corrected dates are: 
3302 ± 116 B.C. (sample Beta 5523), 3092 ± 161 B.C. (Beta 5531), and 
3067 + 161 B.C. (Beta 5518). Based on the dates the authors suggested 
an occupation at ca. 4500 years ago. 
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Little in the way of cultural material was recovered in Level V. 
The cultural material included: a concentration of charcoal, chipped 
stone tools, by-products of their manufacture and use, and unworked 
bone. The distribution of these materials in Level V is shown in 
Figure 8. It is described below and summarized in Table 10. 
The only feature in Level V was a 1 m. by 2 m. layer of charcoal 
ranging between 1 to 3 cm. thick. It also contained fire-broken rock, 
burned and unburned bone, and a few flakes. The feature may have been 
a refuse area from a hearth in the unexcavated portion of the site. 
Because of the sloping distribution of materials, the excavators felt 
the hearth lay to the north of the excavated area. Analysis of the 
fire-broken rock from the feature suggested it had been used for 
roasting. This was unlike the other fire-broken rock from elsewhere in 
this level. The other fire-broken rock may have been used for stone 
boiling. The features this fire-broken rock was associated with also 
would have been outside the excavated area of the level. 
There were 43 pieces of chipped stone in Level V. These included 
those specimens found in the flotation sample. Differences in raw 
materials between the tools and debitage were interpreted as high value 
being placed on tools. 
Chipped stone tools from Level V included: one atypical 
projectile point, two bifacially-flaked items, and four unifaces. The 
differences in appearance of this point from other Oxbow Points may 
have resulted from several resharpening episodes. Both bifacially-
flaked specimens were classified as blanks. Both were in the early 
94 
v®/ 
5 * 
tai £ 2 
<3 @ 0 
® 
<3 r 
® i 
<D 
> <D 
C 
o 
o 
£ 
c 
o 
a -Q 
to s 
Figure 3. Plan View of Level V at the Sun River Site, Montana, 
Greiser et al. 1983:6-1.) 
(After 
oc; 
stages of manufacture. Possibly, one had been heat treated. Technical 
problems apparent in the other may have led to its having been 
discarded during manufacture, rather than simply having been lost. The 
four unifaces were from Groups A and B. All had straight to slightly 
convex working edges. Three specimens showed retouch on the lateral 
edge, while one showed retouch on both the lateral and distal edges. 
One of the unifaces might also have been used as a graver, but direct 
evidence was lacking. 
A total of 36 pieces of debitage was found in Level V, including 
those pieces found in the flotation sample. The majority (29 percent) 
consisted of cortical flakes. While there were no dense concentrations 
of flakes, such as the one in Level IV, most were said to have come 
from the southern half of the excavated area. 
There were 628 pieces of unworked bone found in Level V. Most of 
the identifiable elements (241) came from bison. Other identifiable 
animals included: elk, pronghorn, deer, bird, and gastropods. There 
were 256 pieces of bone that could not be identified to species. There 
was a cluster of acid-etched and exfoliated bone. It was thought that 
the cluster may have been exposed on the surface longer than the other 
bone. Most of the bone was fragmented suggesting heavy utilization. 
The excavators found fewer identifiable bone elements than they had 
expected. Differential selection and removal of the parts of the 
carcasses by humans and/or predators might account for this. 
Based on their analysis of materials from Level V, the authors 
suggested a short-term, late fall occupation. The length of occupation 
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might have been as short as a single day. Bone counts suggested that 
six bison were processed along with other animals. If the site was 
occupied in the late autumn, then preparation of winter meat stores was 
probably the major activity conducted in this level. The extensively 
fragmented bone suggested to the authors that the animals had been 
procured in a time of great need. 
Level VI of the Sun River Site was separated from Level V by 3 to 
10 cm. of silty clay and to a lesser extent, silty sand. This level 
was encased in a clay matrix. While the cultural material was exposed 
in the excavated area of the site, it appeared to be concentrated in 
the northern portion. The excavators felt that the living floor 
extended northward beyond the excavated portion of the site. Three 
radiocarbon dates from this level suggest it was occupied at ca. 5200 
years ago. The 700 year separation of the two levels was explained by 
the fact that there had been little flooding or scouring by the Sun 
River in the intervening period of time. The three radiocarbon dates 
can be found in Appendix Two. 
A variety of cultural materials was reported from Level VI. These 
included: two features, chipped stone tools, by-products of their 
manufacture and use, and worked bone. The distribution of this 
material is shown in Figure 9. It is described below and summarized in 
Table 10. 
The authors labeled one of the two features a bone processing 
area. They described it as an extremely dense concentration of bone 
fragments in association with limited quantities of fire-broken rock 
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Figure 9. Plan View of Level VI at the Sun River Site, Montana, 
(After Greiser et al. 1982:7-2 ) 
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and flakes. It covered an area of nearly one square meter. A 
corrected radiocarbon date of 4548 + 190 B.C. (sample Beta 5527) was 
obtained from the feature. The area may have been used for bone marrow 
processing. The other feature in Level VI was a circular, basin-shaped 
hearth. It had a diameter of 80 cm. and a depth of 13 cm. The base of 
the feature was defined by a 2-cm. thick zone of oxidized soil. This 
feature yielded a corrected radiocarbon date of 3400 + 151 B.C. (Beta 
5520). This date was thought to be too recent. The authors accounted 
for this by noting that the feature may have been contaminated by fill 
from the feature in Level V, which directly overlaid this one. The 
authors could not assign a definite function to this feature, but 
considered both heating and meat processing as possibilities. The fill 
from this feature also contained a number of phytoliths, so some 
activity involving plants and fibers could not be ruled out. 
There were 308 pieces of chipped stone found during the excavation 
of Level VI. An additional 173 microflakes were found in the flotation 
sample. There were 14 chipped stone tools. Debitage made up the rest 
of the chipped stone assemblage. 
Seven projectile points came from Level VI. Five were complete. 
All showed evidence of resharpening. During each episode of 
resharpening, the points became narrower and the notches slowly 
eliminated. The authors suggested that the points had been 
intentionally discarded because of their worn and exhausted state. The 
ear of one point fit another located 3 m. away. 
There were five bifacially-flaked fragments found in Level VI. 
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All were from either preforms or projectile points. Three were tip 
fragments and two were edge fragments. One of the tip fragments was 
found to fit a projectile point that had been broken during its 
manufacture. 
Four unifaces were found in Level VI. Two were from Group A and 
two from Group B. They were all probably used for scraping activities. 
Additionally, all found had projecting tips so that they may or may not 
have served as gravers or perforators. 
There were 212 flakes, 79 fragments, and 1 core found in Level VI. 
There were also 173 microflakes from the flotation sample. Most of the 
flakes were bifacial thinning flakes and pressure flakes. The authors 
suggested that the people who occupied this level brought late-stage 
blanks, preforms and finished tools to the site, rather than cores or 
early-stage blanks. The large quantity of debitage and worn tools in 
the vicinity of the second feature suggested to the investigators that 
it may have served as a refuse dump at sometime during the occupation. 
Also present in Level VI was a piece of naturally occurring stone 
that had been used as an awl. It was associated with the first 
feature. It appeared to have been used to crack open bone for marrow. 
Its presence further supports the argument that the first feature 
served as a marrow processing area. 
There was a total of 1,391 pieces of unworked bone collected in 
Level VI. It came from both the excavation and flotation samples. 
Most of the identifiable bone came from pronghorns (308 pieces), rather 
than bison. Other animals present included: bird, deer, rodent, 
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jackrabbit, and wolf. The authors could not identify 997 pieces of 
bone to species. All the pronghorn bone had been extensively 
fragmented. A comparable situation exists at other pronghorn 
processing sites and is generally interpreted as indicating scarce game 
conditions. The number of pronghorn in this assemblage separates it 
from the other Oxbow Levels at the Sun River Site and from other Oxbow 
Sites. The authors thought the change in fauna had been caused by more 
arid conditions during the time this level was occupied. However, as 
with the other Oxbow Levels, identifiable bones tended to be 
underrepresented. Unlike the other level though, this discrepancy was 
attributed to humans rather than any natural factors. 
The authors interpreted Level VI of the Sun River Site as a late 
fall or early winter campsite where winter stores were prepared some 
5200 years ago. The primary activity in this level involved the 
butchering of four pronghorn antelope. The thoroughness in the 
butchering of the pronghorn was notable. This may have indicated that 
game was scarce in the vicinity of the site during this occupation. 
The length of occupation was thought to have been short, lasting one to 
two days by a group of roughly 25 individuals. 
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IV. SITE ANALYSIS 
The assemblages described in the preceding chapter are compared 
and analyzed in this chapter. First, however, several problems I 
encountered must be dealt with, since they affect my interpretations 
and conclusions. These problems included: small sample sizes, whether 
or not discrete levels/layers were excavated, and whether or not the 
samples accurately represented distinct events. Finally, I had 
difficulty in using the various authors1 classification schemes. Some 
problems, such as whether or not discrete levels/layers were excavated, 
were confined to the stratified sites. Other problems, such as 
artifact classification, were common to all of the sites analyzed. 
Each problem I encountered is further detailed below. 
My use of quantitative methods was hampered by the relatively 
small sample of artifacts available. Excluding what was described as 
"coarse" (unmodified) stone and unmodified bone from the Harder Site 
(which was weighed but not counted), a total of 23,061 specimens was 
reported from the five sites. The majority of the specimens was 
debitage, fire-broken or -cracked rock, and unmodified faunal remains. 
Descriptions of these kinds of specimens were not reported from Mummy 
Cave. This fact forced me to exclude debitage, fire-cracked rock, and 
unmodified bone from the remaining four sites in my analysis as well. 
Additionally, differences in the way artifacts were described gave me 
some difficulty in confidently assigning them to one particular class 
or another. After excluding those stone artifacts that could not be 
classified into relatively discrete classes, I was left with a total of 
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812 chipped-stone tools for comparison. This represented a sample of 
only 3.5 percent of the total artifact assemblages reported from the 
five sites. I had originally hoped to include bone tools and other 
forms of culturally-modified bone in my analysis, but only 136 such 
pieces were reported. These pieces represented less than 1 percent of 
the total number of artifacts. Furthermore, 111 of the 136 pieces came 
from Mummy Cave. Such a large number from a single site would have 
made any attempt at comparing the stone tool assemblages essentially 
meaningless. 
Very few archaeologists have recognized the problems associated 
with small sample sizes. One exception, Cowgill (1985) dealt with this 
inherent bias. He noted that correlations tended to be seriously 
distorted. Cowgill went on to note that sometimes one is forced to 
make do with what one has—such is the case here. 
Whether or not the various layers/levels from the three stratified 
sites represented discrete events was another problem I encountered. 
The excavators were, of course, aware of this and their efforts to 
interpret this problem were described in the preceding chapter. I 
assumed that most did represent discrete events. I tested this 
assumption by looking for differences in proportions of tools between 
the best reported stratigraphic divisions. I found very little 
difference. 
I met my most difficult problem when I attempted to compare 
descriptions of artifacts using the excavators1 classificatory schemes. 
This problem is not restricted to Oxbow either. Foor (1982), for 
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example, limited some his comparisons of Pelican Lake Assemblages to 
endscrapers and projectile points. He did so because, as he noted, 
both of these artifact classes were only rarely misidentified and are 
thought to represent different kinds of activities. The classificatory 
schemes used in the five reports range from simple to fairly complex. 
The most difficult classificatory scheme for me to use was that 
developed from Mummy Cave. There, more than 40 types of lithic tools 
were identified from Culture Layer 30 alone. 
One classificatory problem, in particular that I encountered, was 
with differing systems for classifying unifaces. These tools were 
thought to have different functions based on differing appraisals of 
thickness, edge angle, degree of retouch, and so on. My difficulties 
arose when comparing materials from the various sites. One excavator 
might label a specimen and assign it a scraping function, while another 
might label a very similar specimen a marginally-retouched flake and 
assigne it a cutting function. I have assumed that the classes used, 
in part, imply a different function. 
I have avoided many of the fine details of these classification 
schemes by lumping artifacts into relatively few classes. It is 
entirely possible that some of the artifacts were misclassified or that 
two or more of my classes share the same function. Although, I hope to 
have minimized the possibility of this. 
The 812 artifacts used in my analysis were divided into six 
classes: projectile points, other scrapers, endscrapers, marginally-
retouched stone tools (MRSTs, after Brumley 1981), perforating tools, 
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and bifaces. Some of these are "catchall" categories containing a 
variety of tool types, while others, such as projectile points and 
endscrapers, are fairly specific. Each of the six classes is defined 
and discussed below. The numbers and percentages of the various 
classes that were present at each site are shown in Table 11. This 
information is also shown in the cumulative graph in Figure 10. 
Projectile Points: Projectile points are defined as pointed, 
manmade objects of stone, bone, shell, wood, or metal that can be 
hafted to a shaft (of an arrow, dart, or lance) to facilitate 
penetration (MacNeish 1958, cited in Brumley 1981). All projectile 
points in this analysis were made of stone. Because more than a single 
projectile point form was present at several of the sites further 
discussion is required. 
Only the Oxbow Point type was reported from the Harder Site, Long 
Creek Level 7, Southridge Subarea B, and Sun River. A total of 20 
different projectile types was identified from Mummy Cave Culture 
Layers 28 and 30. In both layers Oxbow and "Oxbow-like" points occur 
in numbers greater than or equal to other point types. Although there 
was a possibility of their mixing with other projectile point forms, as 
I will suggest later in this chapter, this does greatly affect my 
interpretations. Therefore, I have lumped together all projectile 
points from both culture layers. Level 8 at the Long Creek Site 
contained a single corner-notched projectile point. This point was not 
considered to be intrusive. Instead, Wettlaufer suggested that it was 
a different approach to hafting rather than a new point style. Greiser 
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Table 11. Frequencies and Percentages of Selected Classes of Tools from the Five Sites. 
LONG CREEK MUMMY CAVE HARDER SOUTHRIDGE SUN RIVER 
Level 7 Level 8 Layer 28 Layer 30 Subarea B Level IV Level V Level VI 
Tool 
Class N % N % N % N % N% N% N%N%N% 
Paint 3 25.0 12 12.8 47 41.6 99 42.9 73 38.8 17 14.7 4 11.4 1 14.3 7 43.8 
Other 
Scraper 0 0.0 32 34.0 6 5.3 5 2.2 11 5.9 5 4.3 7 20.0 2 28.6 2 12.5 
Ehd-
scraper 2 16.7 25 26.6 4 3.5 3 1.3 44 23.4 3 2.6 3 8.6 0 0.0 0 0.0 
MRST 0 0.0 0 0.0 33 29.2 78 33.8 26 13.8 70 60.3 9 25.7 2 28.6 2 12.5 
Perforator 0 0.0 1 1.1 8 7.1 21 9.1 5 2.7 1 0.9 0 0.0 0 0.0 0 0.0 
Other 
Biface _7 58.3 24 25.5 15 13.3 25 10.8 29 15.4 20 17.2 J2 34.3 2 28.6 _5 31.2 
TOTAL 12 100.0 94 100.0 113 100.0 231 100.1 188 100.0 116 100.0 35 100.0 7 100.1 16 100.0 
Percentage totals ̂  100.0 are due to rounding. 
100* 
75* 
50* 
25* 
0* 
POIhTs ^ OT SCRAP END SCRAPER MRST ' PERF Of BIFACE * 
Figure 10. Cumulative Graphs of Selected Classes of Tools from the 
Oxbow Components at the Five Sites. 
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et al. (1983:9-5) have stated that the other projectile points from 
Level 8 did not resemble the typical "eared" Oxbow Point. This led 
them to suggest that Level 8 was not an Oxbow occupation. Their 
conclusion offers support for an earlier observation by Kehoe and Kehoe 
(1968). They differentiated between Oxbow Points and a different style 
they labeled as "Long Creek Points" (their definition is found in the 
next chapter). Nevertheless, many archaeologists (Dyck 1983, Millar 
1978) still consider Level 8 to have been an Oxbow occupation. For the 
purposes of this analysis, Level 8 is treated as an unmixed Oxbow 
occupation. 
Other Scrapers: Other scrapers, as the name implies, is a 
"catchall" class. It contains all of those tools thought to have had a 
scraping function but which were not considered endscrapers. 
Generally, these are most often thought of as some form of side-
scraper. I have attempted to distinguish these from the MRST class by 
the presence of more extensive retouch and shaping on the "scrapers" 
than those more minimally-retouched tools. However, it is likely that 
some archaeologists would include some of their retouched tools in this 
class and some would not. The best example of this nomenclature 
confusion is seen in the discussion of artifacts from Level 8 of the 
Long Creek Site. I will deal with this example when I describe the 
MRST class. 
Endscrapers: Endscrapers represent an artifact class that is 
easily recognizable and only rarely incorrectly classified. They are 
often described as possessing steep unifacial retouch on the proximal 
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margins of the side opposite the bulb of percussion. I have not made 
use of such descriptive modifiers as keeled, spurred, plano-convex, 
etc., in this analysis. As noted in the preceding chapter, the 
specimens from the Sun River and Harder Sites were quite small. 
Intensive reworking or their use in a special function that 
archaeologists are not yet aware of (Greiser et al. 1983:5.29) might 
explain their small size. 
Marginally-Retouched Stone Tools (MRSTs): The identification of 
MRSTs used here follows Brumley (1981:13). He defines this class as 
chipped-stone artifacts characterized by marginal primary flaking along 
one or more edges. Flaking is generally limited in extent and its 
production has not resulted in any major modification to the shape of 
the preform upon which it is produced. Again, this class can be viewed 
as a "catchall". It includes utilized and retouched flakes from Mummy 
Cave, residual retouch tools from the Harder Site, and those artifacts 
not included in the three unifacial classes from Sun River used by 
Greiser et al. (1983). It also includes the "thin unifacial knives" 
from the Southridge Site. Most of the specimens in this class are 
thought to represent some form of expedient tool. They are often 
associated with the butchering of animal carcasses. It is possible 
that some of those artifacts that were put in the "other scraper" class 
from Level 8 of Long Creek actually belong here. However, Wettlaufer 
and Mayer-Oakes (1960) did not separate out those specimens showing 
less retouch and shaping than those artifacts they labeled as side-
scrapers. It is the inclusion of the "thin unifacial knives" in this 
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class which accounts for its numerical dominance in the Southridge 
assemblage. 
Perforating Tools: Perforating tools are generally thought to 
have been used to make holes in soft materials. Again, this is a 
"catchall" class. It includes: drills, gravers, borers, punches, 
awls, and, of course, perforators. These tools are often associated 
with hide-working. Taken as a whole, there are relatively few of these 
artifacts present in most of the sites except Mummy Cave. Their 
preservation was probably a factor. However, one could not rule out 
the use of other materials such as bone or wood to make artifacts with 
a similar function. Nor could the small area excavated at some sites 
be ruled out as a reason why so few of these artifacts are present. 
Other Bifaces: Other bifaces are defined as artifacts showing 
flaking on both sides, beyond the margins of the artifact. This is yet 
another "catchall" class. It includes those artifacts identified as 
bifaces, blades, knives, and preforms. Either a cutting or chopping 
function is generally assigned to these artifacts. I had originally 
hoped to treat preforms as a separate class, but they occurred in 
significant numbers only at the Harder Site. Some might also be 
considered projectile points, although most authors no longer think 
they are. One problem I could not resolve using the site reports was 
whether or not some of those artifacts identified as McKean Points from 
Culture Layer 30 were actually preforms. Not all projectile points 
from this layer have been illustrated. For this reason I have kept 
them in the projectile point class. The reverse is true for Mummy Cave 
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Culture Layer 28. For there the report illustrated a single small 
McKean point. In my opinion, this specimen resembles those preforms 
from other Oxbow Sites more than it does McKean Points. Here, it is 
treated as a preform. 
The small sample size from the Southridge and Sun River Sites led 
me to exclude them from this analysis. I have also excluded any 
comparison of Long Creek Level 7 for similar reasons. Southridge was 
excluded because the MRST class makes up over 60 percent of the total 
assemblage, while the other two were excluded because of the small 
number of artifacts reported from each level. Even when combined, the 
three levels from the Sun River Site contained slightly more than half 
the number of artifacts (n = 58) than the Long Creek Assemblage. This 
was due to the small area excavated at the Sun River Site. The 
assemblages from these sites do add support to many of the observations 
made later in this chapter. Generally, that support is found in the 
presence or absence of large numbers of artifacts from a particular 
class. I will return to this point when it is appropriate to do so. 
The three remaining sites (Long Creek, Mummy Cave, and Harder) 
were all compared. I have combined the two Long Creek Levels to make a 
larger sample. Proportionately, this changed the frequency of any one 
class very little. I also combined the assemblage data from Mummy Cave 
as well. But, in this case, I also compare both layers separately. A 
total of four comparisons was made using the three sites or 
combinations of layers/levels from at least two of them. 
The analysis was run on the University of Montana's DEC-20 
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computer system. Specifically, the SPSS-X Cross Tabulation Program was 
used. This program produces a table that lists the joint distribution 
of two or more variables that have a limited number of distinct values 
(SPSS-X 1986). I opted to generate a number of statistics that measure 
the strength of association. These included chi-square, lambda, and 
the uncertainty coefficient. While the chi-square suggests some 
association, the other measures of strength yielded values of less than 
10. This suggests a real but very weak relationship between the 
proportions of tools at the sites. 
Because the sites are probably connected only in that they shared 
a common projectile point shape, the low correlations are what I would 
expect. Doubtlessly, my small sample sizes also contributed to the low 
correlation statistics. I had considered calculating some form of 
diversity indices in a manner similar to Reher's (1979) Western Powder 
River Survey. However, the small sample size would have also affected 
these as well. 
I first compare the combined Long Creek Levels, the combined Mummy 
Cave Layers, and the Harder Site. This information is shown in Table 
12. A chi-square value of 234.05 (with 10 d.f.) suggested that the 
proportions of artifacts were not randomly distributed across the 
sites, although the association is weak as measured by the chi-square. 
The major differences lie in proportions of projectile points, 
endscrapers, and MRSTs. The lack of MRSTs from the Long Creek Site is 
probably a classificatory problem. Most likely what was called a side-
scraper at Long Creek would be placed in the MRST class at other sites. 
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Table 12. Comparison of Combined Assemblages from the Long Creek, 
Mummy Cave, and Harder Sites. 
LONG CREEK MUMMY CAVE HARDER TOTAL 
Tool Obs. Valuea Obs. Value Obs. Value Obs. Value 
Class (Exp. Value) (Exp. Value) (Exp. Value) (Exp. Value) 
Projectile 15 146 73 234 
Point (38.5) ( 127.3) (68.2) (234.0) 
Other 32 11 11 54 
Scraper ( 8.9) (29.4) (15.7) (54.0) 
End- 27 7 44 78 
scraper ( 12.8) (42.4) (22.7) (77.9) 
MRST 0 118 26 144 
(23.7) ( 78.4) (42.0) (144.1) 
Perforator 1 29 5 35 
(5.8) (19.0) (10.2) (35.0) 
Other 31 40 29 100 
Biface (16.4) (54.4) (29.1) ( 99.9) 
TOTAL 106 351 188 645 
(106.1) (350.9) (187.9) (644.9) 
aObserved Value and (Expected Value). Degrees of freedom = 10. 
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When combined with the "other scraper" class, the expected and observed 
values are nearly equal: 32 observed, 32.6 expected. Such 
classificatory irregularities were not present in the reports from the 
other sites. Differences in the proportions of projectile points and 
endscrapers are dealt with below. 
If the proportions of artifacts from the three sites were fairly 
similar, I would expect that this similarity would transcend both space 
and time. In order to test this, the two sites most widely separated 
by space and time were compared. These sites were Mummy Cave and the 
Harder Site. My first comparison was made using the two Mummy Cave 
layers as distinct assemblages (Table 13). I also compared them as a 
combined assemblage (Table 14). These comparisons produced chi-square 
values of 87.78 (with 10 d.f.) for Mummy Cave Layers treated 
individually, and 87.34 (with 5 d.f.) for the combined layers. These 
figures suggest that there is a nonrandom distribution of artifacts 
across the sites. The major differences appear to be similar to those 
found in Table 12. Most of the departure from the expected values is 
from Mummy Cave Culture Layer 30. I believe that this may be due to 
the difference in sample size, where a relatively large number of 
artifacts was reported from this layer. This is most evident in the 
observed versus expected values for MRSTs and perforating tools. 
By comparing only Mummy Cave Culture Layer 28 and the Harder Site, 
I hoped to eliminate the bias in sample size. This also represented 
the greatest difference between times of occupations with Mummy Cave 
Culture Layer 28 being the oldest and the Harder Site the youngest. 
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Table 13. Comparison of Assemblages from Mummy Cave Layers 28 and 30 
and from the Harder Site. 
MUMMY CAVE HARDER TOTAL 
Layer 28 Layer 30 
Tool Obs. Valuea Obs. Value Obs. Value Obs. Value 
Class (Exp. Value) (Exp. Value) (Exp. Value) (Exp. Value) 
Projectile 47 99 73 219 
Point (46.5) (95.1) (77.4) (219.0) 
Other 6 5 11 22 
Scraper (4.7) (9.6) ( 7.8) (22.1) 
End- 4 3 44 51 
scraper (10.8) (22. 1) ( 18.0) (50.9) 
MRST 33 78 26 137 
(29.1) (59.5) (48.4) (137.0) 
Perforator 8 21 5 34 
(7.2) (14.8) ( 12.0) (34.0) 
Other 15 25 29 69 
Biface (14.7) (30.0) (24.4) (69.1) 
TOTAL 113 231 188 532 
(113.0) (231.1) (188.0) (532. 1 ) 
aObserved Value and (Expected Value). Degrees of freedom = 10. 
116 
Table 14. Comparison of Assemblages from Mummy Cave Layers 28 and 30 
Combined and from the Harder Site. 
MUMMY CAVE HARDER TOTAL 
Layers 28 & 30 Combined 
Tool Obs. Value3 Obs. Value Obs. Value 
Class (Exp. Value) (Exp. Value) (Exp. Value) 
Projectile 146 73 219 
Point (142.6) (76.4) (219.0) 
Other 11 11 22 
Scraper (14.3) ( 7.7) (22.0) 
End- 7 44 51 
scraper (33.2) (17.8) (51.0) 
MRST 118 26 144 
( 93.8) (50.2) (144.0) 
Perforator 29 5 34 
(22.1) (11.9) (34.0) 
Other 40 29 69 
Biface (44.9) (24.1) (69.0) 
TOTAL 351 188 539 
(350.9) (188.1) (539.0) 
aObserved Value and (Expected Value). Degrees of freedom = 5. 
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Yet the sizes of the reported assemblages between the two sites were 
similar. The comparison of the two sites is shown in Table 15, which 
resulted in a chi-square value of 29.56 (with 5 d.f.). An examination 
of the expected and observed frequencies suggests only a very tenuous 
association between the assemblages and artifacts represented within 
them. The major differences appear to be in the classes projectile 
points and endscrapers. The almost complete absence of endscrapers 
from Mummy Cave is puzzling. I will offer a possible explanation for 
this lack elsewhere in this chapter. The differences between the 
expected and observed values for perforating tools are almost reversed 
between the two sites. I can think of no good reason for this 
reversal. Aside from these exceptions, the rest of the assemblages 
appear to be fairly similar. 
In summary departures from randomness in the proportions of tools 
from Long Creek. Harder, and Mummy Cave appear to be largely restricted 
to endscrapers and projectile points. Other classes of tools appear to 
show less departure from randomness. 
Perforating tools appear to make up an insignificant proportion of 
the tool collections. They were absent from the Sun River Site 
(although four of the unifaces from Level VI had projecting tips, which 
may have served a similar function) and from Level 7 of the Long Creek 
Site. With the exception of Mummy Cave Culture Layer 30, perforators 
occur in numbers less than 10 at the other sites. One possible 
explanation for the limited occurrence at the other sites is that these 
were highly valued items that were not often replaced. It is also 
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Table 15. Comparison of Assemblages from Mummy Cave Layers 28 and from 
the Harder Site. 
MUMMY CAVE HARDER TOTAL 
Layer 28 
Tool Obs. Valuea Obs. Value Obs. Value 
Class (Exp. Value) (Exp. Value) (Exp. Value) 
Projectile 47 73 120 
Point (45.0) (75.0) (120.0) 
Other 6 11 17 
Scraper (6.4) (10.6) (17.0) 
End- 4 44 48 
scraper (18.0) (30.0) (48.0) 
MRST 33 26 59 
(22.1) (36.9) (59.0) 
Perforator 8 5 13 
(4.9) (8.1) (13.0) 
Other 15 29 44 
Biface (16.5) (27.5) (44.0) 
TOTAL 113 188 301 
(112.9) ( 188.1) (301.0) 
aObserved Value and (Expected Value ). Degrees of freedom = 10. 
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possible that other artifacts served similar functions, such as those 
reported from Level VI of the Sun River Site. The absence of these 
found in Culture Layer 30 of Mummy Cave might reflect the fact that 
such tools were needed to manufacture some of the perishable items also 
found in this layer. 
The "other biface" class also does not make up a significant 
proportion of these assemblages. Usually it reflects between 10 and 20 
percent of the artifact total. The exception to this was in those 
layers where very few artifacts were found. At sites such as Sun River 
or Long Creek Level 7 they could make up from 30 to over 50 percent of 
the assemblage from a given layer/level (see Table 11). I suspect that 
one reason for this is that fragments of bifacially-flaked artifacts 
are easily recognizable, while pieces of unifacially-flaked tools are 
not so easily recognized and may be classified as debitage. In the 
reports, when the condition of the tools was noted, it was stated that 
they were broken either in manufacture or after extended use (Brumley 
1981, Greiser et al. 1983). Most authors suggested that these 
artifacts had been intentionally discarded. 
The second-most common category when combined was other scrapers 
and MRSTs. Except for the Harder Site, they accounted for 30 to 40 
percent of the assemblages. They account for even more at the 
Southridge Site. Here they made up more than 60 percent of the 
assemblage. The large number of these tools seems consistent with the 
various authors1 interpretations that the sites were campsites where 
meat was processed. The only possible exception is Mummy Cave. There 
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only a few scraping tools of any kind were reported. Given the 
presence of large amounts of and kinds of perishable material from 
Culture Layer 30, one would expect more scraping tools. One avenue of 
investigation, beyond the scope of this inquiry, would be to ascertain 
the function of the two classes, "other scrapers" and "MRSTs". 
Generally, as the name implies, scrapers are thought to have a scraping 
function, whereas MRSTs are generally considered to have been used for 
whittling or cutting. Perhaps, in reality, the artifacts were used for 
more than one function. 
Projectile points make up the most common class of artifact found 
at Mummy Cave and the Harder Site, but they occur in substantially 
smaller numbers at the other three sites. As I have previously noted, 
at such sites as Long Creek or Mummy Cave, where more than one style of 
projectile point was present, Oxbow Points tended to be most numerous 
of the identified styles. There are a couple of reasons such few 
projectile points were reported from Southridge and Sun River. The 
small sample from Southridge is attributable to the small, brief 
occupation of the site. The small sample from Sun River is because 
only a small area was excavated. It is of interest to note the 
majority of specimens from both sites were described as broken or worn 
beyond use. This was also true of the projectile points reported from 
the Harder Site. It is not so easy to account for the small numbers of 
projectile points reported from the Long Creek Site. It is possible 
that the majority of activities associated with projectile points there 
took place outside the excavated area. This would be hard to prove, 
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since the site is now underwater. 
It is harder to account for the large number of projectile points 
found in Mummy Cave and at the Harder Site. There are several possible 
explanations for the large number of points at Mummy Cave. One is that 
the cave was a "base camp" to which individuals would return regularly. 
This interpretation would imply that the people using the site engaged 
in some sort of caching behavior. Another idea, albeit much more 
difficult to document, is that the cave was used by different groups at 
different times. One is tempted to use this to account for the 
different projectile point styles as well. The condition of the Harder 
Site projectile points makes it difficult to account for their large 
numbers. It is unlikely that any hunter-gatherer's inventory of stone 
tools would include large numbers of nonfunctional items. This 
suggests that a much larger number of projectile points should have 
been present (even larger than the expected values imply). Because 
projectile points are often viewed as "high value" items, it may have 
been that the occupants removed the usable specimens when they left. 
The occurrence of so few endscrapers from Mummy Cave, Southridge, 
Sun River, and Long Creek Level 7 is perplexing. Neither is the 
scarcity of endscrapers restricted to just these sites. They were also 
scarce at Oxbow Sites such as the Gray Burial (Millar 1978:32,282). 
Because of the large number from Level 8 at the Long Creek Site and 
those at the Harder Site, I judge it unlikely that endscrapers were not 
significant parts of Oxbow tool kits. 
It may be possible to account for the lack of endscrapers at these 
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sites by attributing their function to another class of scraper. 
However, evidence of hide working was seen on the endscrapers from the 
Sun River Site. Also, both the endscrapers from Level 8 of Long Creek 
and from the Harder Site occurred in the same levels with features 
normally associated with hide working. The worn state and small size 
of the Harder and Sun River specimens suggest that they were used a 
great deal before being discarded. 
The lack of scraping tools in general, and endscrapers in 
particular, from Mummy Cave is odd. Given the other kinds of artifacts 
present, one would expect a much higher percentage of scraping tools. 
One "plausible" explanation is that those kinds of hide working which 
need scraping did not occur in the cave itself. They may have taken 
place closer to the Shoshone River. Any evidence of these activities 
would have been destroyed when the highway below the cave was built. 
I believe several tentative conclusions can be reached based on 
the data presented in this chapter. Despite some problems inherent in 
some of my data I believe that certain classes of artifacts from most 
of the sites were comparable. The comparison of the sites suggests 
that they represent the same kinds of activities. The major 
differences between the sites lay in the relative abundance of certain 
classes of tools when compared to other classes. Most often this 
involved projectile points. I have attempted to explain why I believe 
this is so. The implications of the data presented in this chapter are 
used in Chapter Six to help resolve questions as to whether Oxbow is an 
archaeological phase or an archaeological complex. 
123 
V. A SUMMARY OF OXBOW 
In this chapter I attempt to provide a brief summary of what 
constitutes Oxbow. This is both as a distinctive point type and as an 
archaeological culture as it has been classified by others. The 
specific topics reviewed in this chapter include what is known about 
Oxbow as a point type, the settlement and subsistence patterns, and the 
ceremonial and mortuary practices associated with it. Finally, I will 
review what has been written about its relationship to other 
archaeological manifestations, both younger and older. I use the 
information presented in this chapter to reach some of my conclusions 
about Oxbow. These are presented in the next chapter. It has been 
said that a review of Oxbow does require a great deal of space (Greiser 
et al. 1983:9-1). One of the principal sources of information on Oxbow 
is a report of a symposium on the subject published in the Canadian 
Journal of Archaeology in 1981. Much of the information I refer to in 
this chapter came from this source. However, I do not always agree 
with the conclusions reached by some of the various symposium authors. 
A. The Oxbow Point in Space and Time 
Projectile points that have been labeled as Oxbow Points appear to 
have both a widespread geographic and temporal distribution. This 
observation is supported both by data from sites where Oxbow Points 
have been reported (Appendix One) and by radiocarbon dates that have 
been associated with Oxbow (Appendix Two). 
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A problem in dealing with Oxbow is that several different 
definitions exist for the point type. Kehoe and Kehoe (1968), for 
example, say that it is corner-notched. Most other archaeologists 
describe it as side-notched. Regardless of where the notching is 
placed, almost all stress its "eared" appearance and concave base. 
Several definitions of the point type are given in Table 16. 
A more difficult question to address is the relationship to 
similar looking but more ancient point types found elsewhere. It is 
possible to identify similar appearing points at the Hardaway Site in 
North Carolina (Coe 1964), St. Albans in West Virginia (Broyles 1971), 
Cherokee Sewer in northwestern Iowa (Anderson and Semken 1980), and 
Signal Butte in Nebraska (Forbis et al. n.d.). Similar point styles 
are called San Patrice, St. Johns variety, in Louisiana and Oklahoma 
(Perino 1971), and Elko Eared and Northern Side-Notched in the Great 
Basin (Heizer and Hester 1978). While the relationship between these 
and Oxbow Point needs to be explored further, I do no think there is 
sufficient evidence available to suggest a direct relationship. One of 
the more unusual problems with Oxbow, not seen with most other point 
types, is that the projectile points from the type site, Oxbow Dam 
(Nero and McCorquodale 1958), are no longer considered to be Oxbow 
Points (Greiser et al. 1983, Reeves 1973). 
When I discuss Oxbow Points, I refer to those found on the 
Northern Plains and adjacent areas where they date either from the 
Early Middle Period (Mulloy 1958, Reeves 1973) or the Middle Plains 
Archaic (Frison 1978). While Oxbow Points have been identified from as 
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Table 16. Some Definitions of the Oxbow Point Type. 
Parkdale Eared (MacNeish 1958) 
"This type has convex edges and concave bases; just above the base 
and notch are wide round side notches, and the edges of the stems 
between the notches are excurvate and round into the base. The rounded 
stems give the base or basal corners an eared appearance." 
Oxbow Points (Wettlaufer and Mayer-Oakes 1960) 
"The projectile point for this level [Level 8 at Long Creek Site] 
is a basally thinned point, having broad in-curved base with somewhat 
rounded lugs and very shallow side notches. The point is very 
symmetrical and shows various degrees of grinding on the base." 
Oxbow Points (Wormington and Forbis 1965) 
"Oxbow points tend to side-notched with deeply indented bases that 
produce an eared effect. They are vaguely similar to some of the 
projectile points of the Neo-Indian period of the plains, but tend to 
somewhat larger and thicker. Most critical is the fact the average 
distance between the notches is something like half again as great as 
it is with points of the Neo-Indian period." 
Oxbow Points (Kehoe and Kehoe 1968) 
"The Oxbow type of projectile point is characterized by blade 
length little greater than its width; base narrower than the proximal 
end; notches large and, strictly speaking, corner-removed rather than 
side-notched; and rounded ears at an acute angle to the long axis of 
the point, produced by removal of a large flake or flakes from the base 
on both faces of the artifact. A later variety of the "Prairie 
Archaic" point in Saskatchewan is the Long Creek point, which closely 
resembles the Oxbow point but is diagnosed by its comparative thinness; 
blade length approximately twice blade width; base usually the same 
width as the proximal end of the blade, and concave through basal 
thinning on both faces; and rounded ears lying at a right angle to the 
long axis of the point. Long Creek points seem to occur principally in 
southeastern Saskatchewan, while Oxbow has been found throughout 
southern Saskatchewan." 
Oxbow Points (Roll and Bailey 1979) 
"Large shallow side-notched points with indented bases; lateral 
edges convex, acute apex. The position of the side notch in relation 
to wide relatively deep basal indentation produces a unique profile. 
Turn upside down, the points appear to have "Mickey Mouse" ears." 
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far north as the Northwest Territories (MacNeish 1954, Millar 1968, 
Noble 1971) and as far south as southwestern Wyoming (WPR 1985), in 
these areas the points are relatively few in number and found in mixed 
deposits. Tentatively, I would suggest a northern limit be placed at 
the southern fringe of the Boreal Forest or even further south near the 
plains/parkland boundary. Because I do not think the Bozner Site in 
southwestern Wyoming contains Oxbow Points (WPR 1985), I would suggest 
a southern boundary in northern Wyoming. My reasons for not believing 
that Oxbow Points are present at the Bozner Site can be found in 
Appendix One. The eastern-most occurrences appear to be in western 
Minnesota (Saylor 1979, Shay 1971, Valentine 1970) and Ontario (Wright 
1972, cited in Saylor 1979). The western-most occurrence is currently 
reported from valleys of western Montana and British Columbia (see 
Appendix One). I also suggest that the distribution extends into 
eastern Idaho. There, Oxbow has been labeled a variety of the 
Bitterroot Point type at Malad Hill (Swanson and Daley 1968). Most 
Idaho specimens, such as those from the Dworschak Reservoir (Mattson 
1983), tend to be given Columbia Plateau type designations. I suspect 
that had these been found a few hundred miles further east these would 
have been called Oxbow Points 
Oxbow also covers a wide temporal span. Possibly one could 
dismiss many of the more recent dates in Appendix Two as errors 
normally associated with radiocarbon dates. But this can not be done 
for all recent dates. Cherry Point in Manitoba, the most recent Oxbow 
Site, is a case in point: 
127 
If the Carruthers and Harder dates are difficult to accept, 
given the range of previously cited Oxbow dates, the Cherry Point 
determinations are even harder to reconcile. The main problem, one 
of which Haug (pers. comm. 1979) himself is cognizant is the lack 
of reliable Oxbow dates from the preceding period. While Haug's 
(1976:53-59) discussion precludes the identification of one of the 
"standard" problems of contamination, misassociation, or 
cataloguing error, the illustrated specimens do not closely 
coincide with Oxbow points from sites with earlier dates. If the 
dated materials are in fact associated with the points, perhaps 
some other designation for the latter would be appropriate [Buchner 
1979:83] . 
Syms (1983) noted that the six samples were carefully chosen from 
large bone features from the three living floors. All of the dates 
were consistent stratigraphically and clustered closely for materials 
off each living floor, although he admitted that the dates were 
consistently more recent than he expected. Brumley (1981) has 
suggested that the more recent radiocarbon dates from the Strathcona 
Site in Alberta were not associated with Oxbow Points. He suggested 
another designation for the points, such as Besant, would be 
appropriate. Because material that was dated was not described in 
their text (Spurling and Ball 1981), I am unable to account for the 
radiocarbon date of 535 + 130 B.C. from the Farrel Creek Site in 
British Columbia. The most acceptable recent radiocarbon dates for 
Oxbow come from the Harder Site (see Appendix Two). Aside from these 
dates, most of the other more recent Oxbow radiocarbon dates cluster 
around the second millenium before Christ. 
The oldest Oxbow dates appear to have come from the Sun River Site 
Levels V and VI. This date is 4800 + 440 B.C. (sample Beta 5526) 
(Greiser et al. 1983). There is an "Oxbow-like" point illustrated from 
the Zone 6 occupation of the Pretty Creek Site (Loendorf et al. 1981). 
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This occupation zone was dated at ca. 5735 B.C. However, after 
reviewing the evidence (photographs and description of the artifact), I 
do not think that Oxbow is represented at the site. Another early 
radiocarbon date for Oxbow was listed by Brumley and Rushworth (1983) 
in their compilation of Alberta radiocarbon dates (see Appendix Two). 
Unfortunately, they did not discuss the date. 
There is a general trend for Oxbow radiocarbon dates to become 
more recent as one moves northward, or at least the north sites tend to 
have later radiocarbon dates than the southern sites. This pattern has 
been suggested by several authors (Buchner 1980, Spurling and Ball 
1981). The correlation has also been statistically demonstrated by 
Spurling and Ball (1981), although I express some reservations about 
their methodology. One is their choice of sites to consider, since 
they included Rigler Bluffs, which definitely did not contain Oxbow 
Points (Haines 1962). Second, they excluded sites such as Powers-
2 Yonkee (Bentzen 1962) which were once thought to be related to Oxbow. 
A third reservation is whether or not the TREND Analysis they used in 
their article is an appropriate method for this kind of archaeological 
analysis (Hietala and Larson 1979). 
Oxbow Points have often been found associated with other 
projectile point types. They frequently occur with McKean Complex 
point types. This fact has led at least one investigator to suggest a 
hybrid Oxbow-McKean Complex (Reeves 1969:32). Others have also 
2 There are now several good reasons for not believing the Powers-
Yonkee Site was related to Oxbow. Not the least of these is a second 
radiocarbon date from the site of 340 B.C. (Miller 1985). 
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suggested a relationship, but not quite so directly. "There is little 
doubt in my mind that the 'eared1 and McKean complex types were 
contemporaneous on much of the Northern Plains" (Syms 1970:127). 
Yonkee Points, as I have already noted, were once thought to have been 
contemporaneous with Oxbow Points. However, there are dating problems 
associated with two Yonkee Sites that would have been contemporary. 
The Hydration date for the Yonkee level of the Kobold Site might be 
misleading since the dated sample may not be obsidian (Frison 1970a). 
It is also thought that the Powers-Yonkee Site is more recent than the 
4450 B.P. date implies (Ward-Williams et al. 1985). The presence of 
native copper at the Castor Creek Site was once thought to have implied 
a relationship to the Old Copper Cultures of the Upper Midwest 
(Wormington and Forbis 1965). Subsequent and more detailed reporting 
suggests that any relation between the two is perhaps more apparent 
than real (Vickers 1986). 
Summarizing the above information, I believe that Oxbow Points 
extend from the southern edge of the Boreal Forest southward to 
northern Wyoming, and westward from western Minnesota to the valleys of 
western Montana and British Columbia. Many of the available Oxbow 
dates are more recent than Reeves's (1969:32) original estimate of 3500 
to 2500 B.C. Reeves, himself, was aware of this and has since 
suggested adding another 500 years (Reeves 1983a). This would make an 
ending date of 2000 B.C. Almost all of the acceptable radiocarbon 
dates fall into what Reeves (1973) calls his Early Middle Period II at 
the two sigma range. The dates for this period are 3000 to 1500 B.C. 
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Aside from the early dates at the Sun River Site, this represents most 
of the temporal range of Oxbow Points. 
B. Oxbow Settlement and Subsistence Patterns 
Most prehistorians working with Oxbow believe that its settlement 
and subsistence patterns varied with geographic location and time. 
Millar (1981c:157) has noted four types of occurrences for Oxbow 
Points. These occurrences, I believe, aid in understanding how Oxbow 
settlement and subsistence patterns have been interpreted in the past. 
The four occurrences are: 
(I) A number of sites in the grasslands and in the grassland-
foothills ecotone to the west and the parkland zone to the 
east. Generally, dated to the same range as those in the 
central Northern Plains but identified almost solely by the 
presence of the side-^notched variety of the Oxbow Point. 
(II) A number of sites both in the Northern Plains and north into 
the parklands dating to the latter part of the time range and 
even much later, correlated only by the presence of the side-
notched Oxbow Point variety. 
(Ill) A number of sites both in the Northern Plains and north into 
the parklands dating to the latter part of the time range in 
which the side-notched Oxbow variety is found with other point 
styles, generally, one of the McKean variety. These occur in 
contexts which have been accepted by many as direct 
association. 
(IV) Sites and find spots in the north within the present forest 
eco-zone in which the side-notched Oxbow Point is found in 
association with indigenous complexes or found as isolated 
finds without clear associations. 
The circumstances of finding Oxbow Points often dictate the way 
that the settlement pattern is interpreted. For example, Wormington 
and Forbis (1965) in their study of archaeological remains from Alberta 
characterized Oxbow Sites as being found near streams that had a 
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woodland character Because of their location they felt Oxbow 
represented, at least originally, an intrusive eastern woodlands group 
who had not yet truly adapted to the shortgrass plains. Reeves, on the 
other hand, noted that sites were located along stream terraces and he 
hypothesized a northern, mountain origin. He suggested that Oxbow 
peoples were mountain-oriented groups that moved out onto the plains, 
perhaps in response to more favorable environmental conditions. Reeves 
(1978b) later suggested that Oxbow might have been displaced north soon 
after this by intrusive groups, most notably those who were using 
McKean Complex points. This northward shift would have necessitated a 
change in settlement patterns at the Boreal Forest fringe. 
Buchner (1980, 1981a) attempted to account for this change by 
developing what he called the anomalous winter hypothesis. He based 
his hypothesis on changes he saw in the reported faunal remains from 
plains and forest sites. His hypothesis states: 
. . .  i n  i t s  m o s t  s i m p l e  t e r m s  t h e  a n o m a l o u s  w i n t e r  h y p o t h e s i s  
suggests that the increasing frequency of severe winters in which 
bison did not arrive in their usual wintering grounds, brought 
about a gradual increase in the dependence on forest resources. In 
all probability, this initially occurred only during the winter 
months, but over time Oxbow peoples became more fully adapted to 
the forest environment (Buchner 1981a:142). 
It should be pointed out that not everyone agrees with this 
hypothesis. Vickers (1986) noted that the current paleo-environmental 
data did not support a hypothesis based on severe winters. Dyck (1983) 
suggested that some sites now within the Boreal Forest may have been 
located in more open grasslands prior to the Boreal Forest shifting two 
degrees southward during the Sub-Atlantic Climatic Episode. 
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Oxbow subsistence patterns appear to follow the variability seen 
in the settlement patterns. A variety of animal remains have been 
reported from Oxbow Sites. These are listed in Table 17. Millar 
(1981c) has suggested that the clams reported from Oxbow Sites are not 
subsistence items, but instead, because they represent so little 
biomass, they functioned as raw material for shell ornaments. Bison 
seem to have been the preferred item in Oxbow diets, at least in those 
sites in the plains and parklands. Only two sites do not appear to fit 
this pattern. These are Level VI at the Sun River Site and Culture 
Layer 30 of Mummy Cave where antelope and mountain sheep, respectively, 
make up most of the identified faunal remains. But, there were also 
large amounts of unidentifiable bone, so maybe there was more use of 
bison than was actually reported. What effect Buchner's hypothesis, if 
correct, would have on subsistence remains unknown. If a large animal 
such as a bison was encountered, I suspect that it would have been 
killed and eaten regardless of whether a plains or boreal forest 
adaptation was being pursued. 
Oxbow is one of the archaeological manifestations from the plains 
to be associated with fishing. Although artifacts such as net weights 
and fish remains occur over a wide area, fishing does not appear to 
have been a widespread practice. It was reported from the Narrows and 
Mace Sites in Alberta (Milne-Brumley 1971, Pollock 1981) and 
southwestern Manitoba (Millar 1981a). The practice was identified by 
the presence of net weights at the Narrows Site and by the presence of 
fish bones in the faunal remains from the other sites. 
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Table 17. The Oxbow Assemblage. 
LITHICS: 
Boldly side-notched basally-ground points 
Ovate projectile point preforms or "unnotched points" 
Oval biface knives 
Discoidal bifaces 
Lanceolate bifaces 
Small endscrapers 
Asymmetrical perforators 
Irregular-based drills 
Thin uniface flake knives or side-scrapers 
Pebble hammerstones 
Crude choppers 
Irregular polyhedral cores 
Fire-cracked roasting or boiling stones 
Anvil stones 
Abrading stones (?) 
BONE, ANTLER AND SHELL: 
Bone and antler awls 
Spatulate bone segments 
Longbone scrapers or beamers 
Bone flaking tools 
Bone choppers (?) 
Drilled clam shell fragments 
FEATURES: 
Elliptical smudge pits 
Boiled bone spill piles 
Problematical posthole arrangements (hide smoking area?) 
Small basin-shaped hearths 
FAUNA: 
Bison, elk, wolf, coyote, dog, fox 
Rabbit, marten, goose, frog, clams 
Antelope, mountain sheep, birds, small mammals 
FLORA: 
Hackberry and cherry pits 
(Sources: Dyck 1977, Greiser et al. 1983, Haug 1976, Husted and Edgar 
n.d., Wettlaufer and Mayer-Oakes 1960, Nero and McCorquodale 1958) 
Modified from Buchner (1979:82) 
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One of the most surprising features of Oxbow subsistence is a 
complete lack of reported kill sites. This is even more surprising 
given the emphasis on bison procurement seen elsewhere in Plains 
Prehistory. There has been enough survey work done to rule out the 
possibility that archaeologists simply have not located them. Three 
factors might account for the lack of kill sites. First, there is not 
enough information to evaluate the site. An example of this is the 
possible kill site Dyck (1977) reported near the Harder Site but was 
not allowed to excavate. Secondly, a site's excavator has apparently 
rethought what was once called an Oxbow Component. An example of this 
is Head-Smashed-In, where Reeves (1978, 1983c) places what he once 
called Oxbow into the Mummy Cave Complex. Thirdly, sites that were 
once thought to be contemporaneous by virtue of their morphological and 
temporal attributes are no longer thought to be so. The best examples 
of this are Kobold and Powers~Yonkee, for reasons I have already 
mentioned. 
C. Oxbow Technological Systems 
While Oxbow settlement and subsistence patterns may differ, the 
technological systems are fairly uniform. Most of the differences in 
Oxbow Assemblages appear to be similar to those found in Chapter Four. 
That is, different proportions of tools were excavated or found at one 
site when compared to another. Overall, the technology was geared to 
the procurement and processing of large game animals. Two industries, 
a lithic and a bone tool, were present. 
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Millar (1981a) suggested that the lithic industry could be divided 
in two. One industry focused on using cryptocrystalline rocks to 
produce fine tools and weapons. This industry accounted for the 
presence of high quality raw materials such as Knife River Flint so far 
away from their primary source area(s) (Gregg 1985). The other 
industry used locally available crystalline rocks to make crude, single 
use tools Both industries are usually reported together in most of 
the excavated sites. 
One aspect of the lithic industry that had concerned many 
archaeologists was the presence of triangular, unnotched bifaces. Many 
felt that these were preforms for manufacturing Oxbow Points (Dyck 
1977? J. Brumley, pers. comm. 1986). Others suggested that these were 
McKean Points and on that basis have suggested a relationship between 
McKean and Oxbow. A series of replicative experiments conducted on the 
projectile points from the Sun River Site may have some bearing on this 
question. Stanfill (1984) found that Oxbow Points in the preform stage 
and in the later stages of rejuvenation would resemble, albeit somewhat 
atypical, McKean Points. His work might also aid in understanding 
variability in Oxbow Points. He noted that with each resharpening 
episode there was: 1) a gradual narrowing of the blade width; 2) a 
gradual alteration of margin shape from convex to straight; 3) a 
tendency toward straightening of the blade; 4) gradually narrowing 
width; 5) increasingly shallower notch depths; 6) occasional 
reorientation of ears from oblique to nearly parallel with the 
longitudinal axis of the point; and 7) gradual alteration of side-
136 
notched to unnotched triangular shape. Depending on where the points 
were in this sequence, it might also account for the variability in the 
type definitions in Table 16 as well. 
Also present in Oxbow is a bone tool industry. Unfortunately, 
aside from noting its presence, not much has been done with it. Millar 
(1981a) listed scraping tools; flaking tools; and pointed, notched, and 
drilled bone of unknown functions as part of this industry. Table 17 
is a composite listing of what is contained in Oxbow Assemblages. 
D. Oxbow Ceremonial and Mortuary Practices 
While there is not much information concerning Oxbow in general, a 
surprising amount of information exists about Oxbow ceremonial and 
mortuary practices. Several archaeological traits that have continued 
until quite recently appear to have their origin with Oxbow. It also 
marks the beginning of large-scale mass interments on the Northern 
Plains (Gregg 1985). There is at least one case where a related group 
reused the same mass burial site for a considerable period of time 
(Wade 1981). 
Two kinds of ceremonial sites had been associated with Oxbow. The 
first were large Medicine Wheel/Cairn sites from Alberta. The second 
were petroform features known as "Thunderbird Nests" from Manitoba 
(Carmichael 1981). Since both groups also contain artifacts from later 
time periods, some students have questioned whether or not these should 
be, at least originally, assigned an Oxbow affiliation. 
The best known of the Medicine Wheel/Cairn Sites are the British 
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Block and Majorville Cairn Sites in Alberta. Both can be included in 
Brumley's (1985) Type 6 Medicine Wheels. The presence of mixed 
deposits at British Block led Wormington and Forbis (1965) to suggest 
that the site was fairly recent. The older projectile point styles 
they felt had been redeposited by later peoples. Excavation of the 
adjacent stone circle yielded Mckean Complex artifacts (Finnigan 1982), 
suggesting that there might have been a greater time depth than 
Wormington and Forbis were willing to attribute to the site. A similar 
situation also existed at the Majorville Cairn. There the mixture of 
point styles caused one of the excavators to ponder: 
Why was this specific spot chosen by Oxbow peoples and what was the 
aura of belief which attracted subsequent people to the same spot 
for years to continue the expenditure of energy in the construction 
and use of the cairn rather than building separate cairns? (Calder 
1977:208) 
The implication is that this behavior might have linked Oxbow 
peoples to later peoples on the Northern Plains. It would seem 
unlikely that an intrusive southern group such as McKean would continue 
Oxbow ceremonial practices. Yet, there was a continuity that cannot 
easily be dismissed. 
The Thunderbird Nests appear to have been related to divination 
practices of selected individuals known as "Jessakkids" (Carmichael 
1981). The excavators felt that the "nests" from the Thunderbird Site 
had been constructed ca. 500 A.D. However, the practice might have 
extended back into the Archaic Period. It was possible that some of 
the nests might have been constructed during the Archaic, although the 
excavators doubted it. Some support for an Archaic date was found in 
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the recovery of an Oxbow-McKean Point from near one of the features. 
This stratum also yielded a radiocarbon date of 1055 + 125 B.C. (sample 
GX-5162). Although this date is later than most, it certainly is less 
extreme than some of the other more recent Oxbow dates discussed 
elsewhere in this chapter. The importance of this phenomenon might be 
that it is evidence of the early specialization of individuals with the 
supernatural. 
More is known about Oxbow mortuary practices. All of the 
information comes from sites in Saskatchewan. Both single burials, 
such as Green Water Lake (Walker 1981), St. Denis (Millar 1981b), and 
St. Brieux (Wilmeth 1978), and multiple burials such as the Gray Site 
(Millar 1978, 1981b; Wade 1981) are known. These do not appear similar 
to McKean complex burials (Haspel and Wedel 1985). 
Most of what is known about Oxbow mortuary practices came from the 
Gray Site excavations. Here, the remains of 304 individuals were 
excavated from 99 units, representing 60 percent of the site (Millar 
1978). Both primary and secondary, extended and flexed, and single and 
multiple burials were present. The majority of the burials was 
represented by partial skeletons that show prolonged exposure to air. 
The prolonged exposure was thought to have resulted from an adaptation 
to dog-nomadism, which would have allowed only periodic trips to the 
site. 
The bodies were wrapped in hide coverings and then sprinkled with 
red ochre. Pieces of white ochre which were excavated at the site were 
thought to represent coloring used by the mourners. Animal remains 
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found with the burials largely consisted of limb elements. Not only 
were these the most desirable food elements, but they also might have 
been related to mobility in the hereafter as well. The other grave 
goods that accompanied the burials were described as idiosyncratic 
responses on the part of the mourners rather than part of any formal 
ceremony (Millar 1981b: 112). Overall, grave goods were said to be 
neither overly abundant nor highly stylized as was often seen in large 
burial sites reported from other regions. 
Maturity of the dead person may have been an important factor in 
the selection of burial modes. Immature members were given primary 
burials, while mature members were given secondary interments. The 
bones of the older members were commonly bundled. The cranium appeared 
to be an important item in mature burials. Much of the post-cranial 
bone was fragments. It was thought that this might have had something 
to do with people's belief about reducing the mobility of the soul. 
The rubbing of red ochre on the bone or burning it was thought to 
represent a means of purification and/or protection from malevolent 
spirits. In summarizing Oxbow mortuary practices Millar noted: 
There is a hint that Oxbow people favored some company in death, 
preferably that of mature full members of society. There is no 
evidence for ritual or ceremony prior to the graveside 
preparations. The artifacts appear to be idiosyncratic in their 
association, reflecting only the availability of certain items at 
specific times. 
There is no particular variation in mortuary practices 
according to sex or social status; rather the primary criterion 
seems to have been full membership in society, with a possible 
modification at the time of death (Millar 1981b: 116). 
It was suggested that the single burials represented those 
unfortunate circumstances where immediate interment was necessary but 
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the recovery of the deceased's remains for reinterment at a later date 
in a larger burial site was either unlikely or impossible. 
E. Relationship of Oxbow to Other Projectile Point Types 
and Archaeological Complexes 
Oxbow's relationship to other point types (and the archaeological 
complexes for which they are named) is vague. Little is known about 
its origins or ultimate fate. Generally, Oxbow is thought as 
representing an archaeological complex (Reeves 1969). Because it also 
occurs at the same time as other archaeological complexes, most notably 
McKean, some students have suggested that it represents a separate 
cultural tradition rather than a serial phase in a single cultural 
tradition (Brumley 1981:136). This assertion may be tested by 
examining what has been proposed about Oxbow's origin and fate. 
Currently, two locales are proposed for the origin of Oxbow. One 
is the fringe of the eastern woodlands. Proponents of this locale 
point to sites with earlier dates in the east that have also produced 
side-notched projectile points (Buchner 1980, Gryba 1980b). They have 
also pointed to the presence of other artifact types such as native 
copper that suggest links to the Great Lakes Region (Wormington and 
Forbis 1965). There are some problems in accepting this hypothesis. 
The Castor Creek Site (Wormington and Forbis 1965), for example, is 
often cited as an association of Oxbow Points with Old Copper Culture 
artifacts, in this case a copper crescent. This crescent artifact is 
reported as coming from downstream from the site, thus making its 
association with the Oxbow Component of the site tentative at best 
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(Vickers 1986). This hypothesis also ignores the early dates from 
western sites. The other suggested locale for the origin of Oxbow is 
somewhere in the Northern Rocky Mountains (Reeves 1969). Specifically, 
Oxbow is hypothesized as developing out of the preceding Mummy Cave 
Complex. This hypothesis is partially supported by the distribution of 
radiocarbon dated sites and by the co-occurrence of Oxbow and other 
point styles. Based on the present evidence, a western origin appears 
to be the most plausible. 
The co-occurrence of Oxbow with McKean needs to be examined more 
thoroughly. Generally, the two projectile point types are not found 
together in excavated sites where there is stratigraphic integrity. 
These include McKean Sites such as McKean (Mulloy 1954), Pictograph 
Cave I (Mulloy 1958), Cactus Flower (Brumley 1975), and Lightning 
Spring (Keyser and Davis 1985), and Oxbow Sites such as Harder. When 
both point types are present, Oxbow tends to stratigraphically underlie 
McKean. This was seen at Long Creek (Wettlaufer and Mayer-Oakes 1960) 
and Billy Big Springs (Kehoe and Kehoe 1968). There are also instances 
like Sun River where McKean Complex artifacts lay on the surface 
(MacLean 1979) but were not found during the excavations (Greiser et 
al. 1983). 
The opposite is true for Oxbow and Mummy Cave. Very few sites 
reported to contain Mummy Cave Points do not also contain projectile 
points resembling Oxbow Points. This was seen at Oxbow Dam (Nero and 
McCorquodale 1958), Gowen (Schroedl and Walker 1978), Hidden Valley 
(Napton 1981), Bristow Creek (Thorns 1984), and possibly, Head-Smashed-
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In (Reeves (1983c). This mixing has led some archaeologists to suggest 
that Oxbow Points are not present at sites such as Oxbow Dam. 
There are, of course, cases where no disturbance was evident, but 
the point styles are still intermixed. I argue that this represents 
contact between the various projectile point users. Most often this 
consisted of a few Oxbow Points in an otherwise typical McKean 
Assemblage. One possible explanation that needs to be explored further 
is the reuse of Oxbow Points by later peoples. While this is 
admittedly hard to prove, it also would account for the relatively 
small number of Oxbow Points when compared to the total number of 
points in the assemblage. 
The fate of Oxbow is unclear. Several archaeologists have 
suggested that Oxbow may be ancestral to Besant (Gibson 1981, Millar 
1981c, Reeves 1983b). The two were thought to be linked via the Sandy 
Creek Component of the Mortlach Site (Wettlaufer 1955). I believe that 
this hypothesis would receive more consideration if the Sand Creek 
Component were better defined and if Sandy Creek Components were known 
from more than a single site. Gibson (1981) cited a late radiocarbon 
date of 545 + 240 B.C. and suggested that when combined with the more 
recent dates from the Gray Site, they would argue against Oxbow peoples 
abandoning the Plains. Instead, he suggests that the northward 
movement was due to increased population pressure. Whatever the 
reason, Oxbow Sites are generally more recent in the north. 
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F. Summary 
If Oxbow can be described in a word, "variability" would be it. 
Not only is there little agreement about what constitutes an Oxbow 
Point, but what kind of archaeological unit is Oxbow. These questions 
are addressed in the following chapter. Unlike many other 
archaeological units from the plains, Oxbow does not appear to have a 
strict temporal or geographic range. However, I argue that Oxbow 
extends from the southern edge of the Boreal Forest to northern 
Wyoming, and from western Minnesota to western Montana. It generally 
dates from 1500 to 3000 B.C. Most error factors would extend the 
geographic range several hundred miles and the temporal span by several 
hundred years. Oxbow may have had its origins in the Mummy Cave 
Complex and might have eventually become Besant, but specific 
developmental steps are lacking. Despite this, there have been 
tantalizing glimpses into some of the beliefs of Oxbow peoples from the 
reported ceremonial and burial sites. There is a general northward 
shift of Oxbow through time. It would be premature to attribute this 
shift to either environmental conditions or increased population 
pressures. More work in the form of excavated Oxbow Sites needs to be 
accomplished before anything more definite could be said. 
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VI. SUMMARY AND CONCLUSIONS 
Has the information in the preceding chapters offered 
prehistorians any new insights into the nature of Oxbow? Admittedly, 
this is a difficult question to answer, nevertheless I believe it is 
answerable. It can be approached as two problems. The first problem 
can be dealt with by examining the relationship between the Oxbow 
Components of the five sites selected for analysis. The second problem 
is the relationship shown by the five sites to other sites that have an 
Oxbow Component or Components. It is from the perspective of this 
problem that I will deal with the nature of Oxbow as an archaeological 
manifestation in Northern Plains Prehistory. 
Based on my analysis presented in Chapter Four, I could not see 
any major differences in the Oxbow Components from Long Creek, Mummy 
Cave, and Harder. Additionally, there was no apparent reason to 
exclude either the Southridge or Sun River Sites as being greatly 
different in their stone tool assemblages. Through my analysis, I 
believe that I was able to discern the presence of two kinds of sites. 
The differences between the two kinds of sites lay in the presence or 
absence of certain classes of tools, the presence of large features 
thought to be associated with hide working, and the relative abundance 
of certain classes of stone tools in relation to other classes of stone 
tools. It should be noted that the activities which differentiate the 
two kinds of site can be found within a single site. This is best seen 
at the Long Creek Site. 
Modern ethnoarchaeological studies have also shown a dichotomy 
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between kinds of sites. Binford's (1976, 1978, 1980, 1982) work with 
the Nunamiut Eskimos in Alaska is a good example of this. Without 
going into detail, he also found two kinds of sites. The first were 
small sites often used for hunting. This is equivalent to my first 
kind of site. Binford's second type of site he labeled as base camp. 
Here a wide variety of activities were performed. These are equivalent 
to my second kind of site. 
The Oxbow Components that fall into the first kind of site include 
Long Creek Level 7, possibly Culture Layer 28 at Mummy Cave, Southridge 
Subarea B, and all three of the Oxbow Levels at the Sun River Sites. 
The excavators of these sites thought that they were only briefly 
occupied by small groups of people. Most often hunting was the implied 
activity carried out at these sites. Generally, these sites could be 
characterized by the presence of projectile points and stone tools 
suggested to have a cutting function. Few scraping tools were 
reported. With the exception of Southridge Site, relatively few stone 
tools are reported. Many of the cutting tools, particularly in the 
MRST Class, were thought to have been expedient tools. 
Sites with Oxbow Components that fall into the second kind of site 
(base camp) include Long Creek Level 8, Mummy Cave Culture Layer 30, 
and the Harder Site. The features present at these sites suggest a 
greater variety of activities were performed. Features from Level 8 of 
the Long Creek Site and the Harder Site suggest hide working was done 
there. Overall, the stone tool assemblages tend to contain more, and a 
greater variety of, tools than the first kind of site. The perishable 
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items present in Mummy Cave Culture Layer 30 probably result from 
better preservation, rather than any differences in assemblage makeup. 
If they had been excavated at any of the other sites, they would not 
have looked out of place. The lack of "hide-working features" at Mummy 
Cave was, I suggest, due to the fact that these activities took place 
outside of the excavated area of the cave. 
How do the two types of site relate to other Oxbow Sites? When 
the assemblages from most of the other reported Oxbow Sites are 
reviewed (Millar 1978:32), most could be placed into my first kind of 
site. Given the small sample size, however, I would caution against 
accepting this as a hard fact. 
Millar (1981a) listed five issues that he believed were relevant 
to the study of Oxbow. I will use these issues to discuss the nature 
of Oxbow. The assemblages reported from the five sites will help to 
identify and possibly resolve some of these issues. Millar's 
(1981a:87) five issues are: 
1. Cultural identity of "Oxbow"—projectile point style, complex, 
phase, or all three. 
2. Origin and derivation of "Oxbow"---southeast, west, or both. 
3. Geographic distribution of "Oxbow" as a complex or as a 
projectile point. 
4. Geographical, adaptational, or territorial shift through time. 
5. Fate of Oxbow. 
Although many of these issues were addressed in the preceding chapter, 
I bring them up here again to summarize my conclusions about Oxbow. 
There is little disagreement among archaeologists working on the 
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Northern Plains and in adjacent areas that Oxbow exists as a distinct 
point type. Most point to the notching and basal concavity that gives 
Oxbow Points their distinctive "eared" appearance. More work like 
Stanfill's (1984) replicative studies might account for those 
projectile points heretofore classified as McKean Points when found 
with Oxbow Points. Additionally, there is probably more variability 
within the point type than was previously thought. An example of this 
phenomenon can be seen at either Level 8 of the Long Creek Site or at 
the Gray Burial Site (Millar 1978). Large side-notched points that do 
not resemble Oxbow Points were reported from both. If the physical 
anthropological studies from the Gray Burial Site are correct in their 
assumption that the same biological population is present, and where 
these projectile points co-occur, then I can see no compelling reason 
for excluding them from the same archaeological phase or complex. 
There are, after all, other known archaeological manifestations such as 
Pelican Lake (Foor 1982) and McKean (Wheeler 1985) where a number of 
different projectile point styles are included in a single 
archaeological phase or complex. 
It is unfortunate that both the point style and what is commonly 
called a "complex" share the same name. This has, on more than one 
occasion, been as confusing as it has been helpful. Since most 
archaeologists classify their sites on the basis of the "eared" 
projectile points, it would not be surprising to discover sites that 
might otherwise be classified as Oxbow have not been so identified when 
eared points are lacking. These sites would be classified relative to 
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another diagnostic (projectile point style) marker Some 
archaeologists have suggested that the points that occur very late and 
have been attributed to Oxbow do not belong in the type. This is 
usually based on their examination of the projectile point sample from 
the sites in question. This suggestion needs to be more fully 
explored, particularly in regard to the temporal distribution of Oxbow 
Points. 
Whether Oxbow represents an archaeological phase or an 
archaeological complex is, at best, a difficult question to address. 
It has been called both? however, in may ways it is neither. 
Traditionally, most archaeologists have followed the definition 
proposed by Willey and Phillips (1958:22). They defined a phase as: 
. . . [an] archaeological unit possessing traits sufficiently 
characteristic to distinguish it from other units similarly 
conceived, whether of the same or other cultures or civilizations, 
spatially limited to the order of magnitude of a locality or region 
and chronologically limited to a relatively brief period of time. 
This definition was modified by Reeves (1983b:39). His definition 
lacked the geographic specificity of Willey and Phillips's definition. 
Since the time Reeves's Ph.D. dissertation was originally written in 
1970, most archaeologists working on the Northern Plains have followed 
his use of the term. The term complex is less specific than phase. 
Reeves (1969:19) used the term in a cultural historical sense when the 
relationship between sequent assemblages was unclear or evidence of any 
relationship was lacking. Lately, however, some prehistorians (Brumley 
1981, Spurling and Ball 1981) have used Clark's (1978:489) definition 
of a complex: "a recurrent configuration of elements or entities 
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within a larger system." Millar (1981c) dealt with some of the 
problems inherent in this definition. Essentially, he suggested that 
aside from the Gray Burial Site, evidence of any distinctive complex 
was lacking. Much of the problem with Clark's definition is caused by 
a reliance on the identification of the complex by the presence of 
basally indented, side-notched projectile points. Millar noted that in 
most instances, more than a single trait was needed to define a 
complex. Reeves (1969:19) uses the term complex when the relationship 
between sequent assemblages is unclear. Most archaeologists working on 
the Northern Plains follow Reeves in their use of the term. 
Given the present evidence, I do not think that Oxbow is an 
archaeological phase. It lacks both the temporal and geographic 
specificity of Willey and Phillips's (1958) definition. But it is 
possible to distinguish it from other similarly conceived units such as 
McKean (Brumley 1981, Reeves 1969). If Oxbow is not an archaeological 
phase, it is an archaeological complex. If one follows Reeves (1969) 
in his use of the term, Oxbow is best seen as a complex. Even though 
it can be said to occupy both geographic space and a relatively short 
period of time, the relationships between Oxbow and both earlier and 
later archaeological units remain unclear. It is possible though, that 
enough Oxbow Sites will be excavated to clarify these relationships. 
However, I suspect that the term Oxbow Complex is so ingrained in the 
current literature that despite what evidence comes to pass, it would 
never entirely disappear. 
The origin of Oxbow seems to be within the Rocky Mountains. 
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Reeves (1969) made this suggestion on similarities in projectile point 
form with the preceding Mummy Cave Complex. He noted that the 
distinguishing criterion was the addition of a basal notch to the S-N 
Atlatal form. My review of the present evidence also supports this 
conclusion. This suggestion is also supported by earlier radiocarbon 
dates from the southern part of Oxbow's range, in Montana and Wyoming, 
than in the north. One of the primary reasons for a southeastern 
origin is the appearance of large side-notched points at an early date 
However, sites such as Boss Hill in the Alberta Parklands, with dates 
of 7875 ± 130 B.P. and 7750 + 105 B.P., also demonstrate that notching 
projectile points was an early trait in the North as well. The 
occurrence of similar styles of projectile points from as far away as 
the East Coast of the United States is more likely due to a shared, 
efficient hafting technique rather than any direct contact between 
various groups. Evidence of any contact is lacking in the chipped 
stone assemblages from both areas. For example, exotic raw materials 
do not show up in the chipped stone assemblages from either the East 
Coast in western sites or vice versa. 
I have previously outlined the geographic distribution of Oxbow 
(see Chapter Five). I suggested that it ran from the Southern Boreal 
Forest to northern Wyoming, and from the westernmost edges of the 
Eastern Woodlands to the intermountain valleys immediately west of the 
Rocky Mountains. It has been suggested that some of the northernmost 
occurrences were the result of greater mobility of prehistoric peoples 
than is currently thought (Millar 1981c). This explanation would also 
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account for those occasional projectile points found outside the 
southern, western, and eastern boundaries, as well. I have little 
doubt that there was also contact with other peoples. This might 
account for some of the mixing of different projectile point styles 
such as at Mummy Cave. 
Oxbow shows a general shift northward through time. There is also 
overlap with the succeeding McKean Complex in the south (Brumley 1981, 
Reeves 1969, Syms 1970). What causes this shift is unknown. Reeves 
(1978a) thought it was due to increased population pressure from McKean 
Complex peoples. This has yet to be demonstrated, particularly since 
the two complexes occasionally overlap in some areas such as southeast 
Alberta (Brumley 1981). Other factors, such as the ameliorating 
conditions of the Sub-Boreal Climatic Episode following the Atlantic 
Climatic Episode (Buchner 1980, 1981a), also need to be examined. This 
leads to larger questions such as the effect the Altithermal (Atlantic 
Climatic Episode) may have had on human populations. Such questions 
are beyond the scope of this thesis, particularly given the amount of 
debate that has already been expended on it, both pro (Benedict 1979, 
Benedict and Olson 1978, Buchner 1980, Hurt 1966) and con (Reeves 
1973). Suffice it to say that Oxbow may play an important role in 
answering these questions, given its temporal position and geographic 
range. 
The ultimate fate of Oxbow is unknown. Current thinking suggests 
that Oxbow peoples were ancestral to Besant peoples (Gibson 1981, 
Reeves 1983b). The relationship was suggested because of similarities 
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in certain aspects of the technological systems, most notably 
projectile point form. They are linked via the evidence excavated from 
the Sandy Creek Component at the Mortlach Site (Wettlaufer 1955). 
Since I am unaware of any other excavated Sandy Creek Components, it is 
difficult for me to evaluate this hypothesis. Although, as the 
situation now stands, it is at least plausible. Millar (1981c) went 
one step further; he suggested that the groups who succeeded Oxbow 
peoples in the parklands of Saskatchewan, Alberta, and Manitoba were 
ancestral Dene. This, however, remains to be demonstrated. 
The information presented in the preceding pages is my attempt to 
clarify the position of Oxbow in Northern Plains Prehistory. I have 
done so by comparing the Oxbow Components from five sites spread over a 
wide area, and separated by a large span of time (roughly 2500 years). 
My comparison showed little overall difference between the artifact 
assemblages reported from the five sites. The presence of large 
concave-base, side-notched, eared projectile points appears to be the 
primary reason for including all within Oxbow. This trait appears to 
be the single-most widely used one to distinguish Oxbow from other 
archaeological phases and complexes in Northern Plains Prehistory. I 
have noted that this might not be the best criterion since other styles 
of projectile point occur within Oxbow as well. After reviewing what 
is currently known about Oxbow, I suggest that it is best viewed as a 
complex in the sense of the term used by Reeves (1969). Until more 
distinctive indicators are recovered from excavated sites, Oxbow will 
probably continue to be identified as a complex based on the presence 
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of the Oxbow Point type. I believe Oxbow is a complex because of the 
lack of clear relationships it shows to other sequent phases/complexes. 
The position of Oxbow could be further refined by the excavation and 
reporting of more stratified sites containing unmixed Oxbow Components. 
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APPENDIX I. SITES REPORTED TO CONTAIN OXBOW POINTS 
LOCALE (State or Province) 
Site Designation Reference 
ALBERTA 
DgPl-42 
DgPl-148 
DgPm-1 
DgOq-6 
DgOq-11 
DgOq-* 18 
DgPn-^62 
Ee0p-20 
EfOp-353 
EgPR-2 
FaPf-7 
FdPe-4 
FhQl-6 
FiPn-102 
FjPi-29 
FlPr-1 
GePa-3 
GfPa-6 
GfPa-7 
GfPa-32 
GfPa-39 
GfPb-13 
GfPh-10 
GhPh-103 
GhPh-106 
HeOs-3 
HhOv-7 
HjPc-14 
Castor Creek (& others) 
Tukwakin 
Reeves 1972 
Grasspointer 1980 
Quigg 1975 
Adams 1976 
1978 
Gryba 1980a 
Brumley & Heikkila 1979 
Doll 1982 
Pickard 1984 
Losey & Losey 1969 
Newton et al. 1985 
Pollock 1978 
McCullough 1982 
Learn 1983 
McCullough 1982 
1981 
Gruhn 1981 
Pollock 1978 
McCullough & Wilson 1982 
Donahue 1976 
Wormington & Forbis 1965 
Buchner 1979 (cited in Gregg 1985) 
BRITISH COLUMBIA 
DjPg-21 
GiRi-4 
HaRk-1 
Libby Reservoir, 
Canadian Portion 
Choquette 1973 
Spurling & Ball 1981* 
Choquette 1974* 
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IDAHO 
Malad Hill Swanson & Daley 1968 
Montana-Idaho State Line 
Trail M. Vallier, Personal Communication 
10CW41** Mattson 1983 
MANITOBA 
C3-UN-35 
EaLg-1 
EgKx-1 
WS-33 
PAH 116 
LAS-43 
Caribou Lake 
Cherry Point 
Hill Sites 
Jalowica Locality, Site 5 
Kuypers Site 
Maskwa River 
Richards Site 2 
Swan River 
Swan Valley 
Thunderbird Site 
Tomlins Site 
Whitemouth Falls 
Trottier 1973 
MacNeish 1958 
Saylor 1979 
Anonymous 1979 
Saylor 1979 
Gryba 1977 
Buchner 1979 
Saylor 1979 
Gryba 1976 
Jalowica 1980 
Buchner 1981b 
Saylor 1979 
Thompson 1985 
Gryba 1981 
Saylor 1979 
Carmichael 1981 
Williamson 1983 
Buchner 1979 
MINNESOTA 
21BW5 Valentine 1970 
Lake Bronson Mounds Saylor 1979 
Lins Site " 
Snake River Valley " " 
Itasca Bison Kill Shay 1971 
MONTANA 
24BE465 
24BE503 
24BE747 
24BE1172 
24BH661 
24BH1888 
24BH2304 
24BW63 
24BW255 
24BW678 
24BW1007 
24BW1009/39 
24CB4 & 5 
S. Deaver 1984 
i« ii ii 
B. J. Earle, Site Record 
L. Kingsbury, Site Record 
R. Colberg, Site Record 
L. Davis 1975 
W-C & E 1985 
L. Davis et al. 1980 
Greiser et al. 1983 
L. Davis et al. 1980 
Greiser et al. 1983 
ii it II H 
Loendorf et al. 1981 
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MONTANA (continued) 
24CB202 
24CB459 
24CB475 
24CB604 
24CB732 
24CB739 
24CB777 
24CA74 
24CA1004 
24CH9 
24CH11 
24CH101 
24CR203 
24DW86 
24DW212 
24FR62 
24FR165 
24FR333 
24GA101 
24GA214 
24GA455 
24GA1198 
24GL304 
24GN206 
24GN287 
24HL409 
24HL410 
24JF81 
24JF763 
24LA504/505 
24LC735 
24LN10 
24LN189 
24LN190 
24LN192 
24LN193 
24LN235 
24LN364 
24LN386 
24LN400 
24LN429 
24LN517 
24LN682 
24LN712 
24LN1054 
24LN1055 
24LN1064 
24LN1073 
24LN1074 
Husted 1969 
Loendorf 1967 
ft  l l  
1969 
it it 
it it 
ti ti 
Greiser et al. 1983 
Shumate 1972 
L. Davis & Aaberg 1978 
it II ti it ii 
it it tt it tt 
Greiser & Fredlund 1981 
Fraley 1980 
S. Deaver 1982 
P. Bell, Site Record 
J. Taylor, Site Record 
ti it H it 
L. Davis 1973 
Napton 1966 
Huppe 1980 
J. Darroch, Site Record 
Kehoe 1955, 1971 
Flint 1982 
II II 
Stallcop & English 1969 
H it it it 
Scarborough 1975 
Herbort 1985 
Barnier 1971 
L. Kingsbury, Site Record 
Roll & Smith 1982 
Thorns 1984 
it H 
ii it 
Roll & Bailey 1979 
Lahren et al. 1983 
Thorns 1984 
II it 
ii tt 
tt tt 
Taylor 1973 
Thorns 1984 
ft  f t  
tf  f t  
tf  ff  
t t  tf  
II ft 
ff  t t  
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MONTANA (continued) 
24LN1086 
24MA12 
24MA364 
24MA681 
24MC10 
24MN1069 
24MN1074 
24MN1077 
24M011 
24M0503 
24M0509 
24M0510 
24PH1800 
24PR1034 
24PR1039 
24PR1184 
24PW207 
24PW239 
24PW340 
24PW1035 
24RB805 
24RL1003 
24TE31 
24TL1230 
LKM85-14 
Locality Via 
Coleman Ridge 
Harlem 
Lewis Ranch 
Missouri River (near Loma) 
PN-Bridge 
Scapegoat Plateau 
Sheridan County Sites 
Stuart 
Upper Blackfoot 
Thorns 1984 
J. Darroch, Site Record 
S. Deaver 1984 
L. Kingsbury &  J .  Taylor, Site Record 
C. Davis 1976 
Ryan 1977 
Griswald & Larom 1954 
Ryan 1977 
K. Deaver 1983 
McLean 1976 
Beckes 1976 
McLean 1975 
Scott 1981 
S. Deaver 1984 
Napton 1981 
Cameron 1984 
Munson & Anderson 1982 
O'Brien 1974 
Fredlund & Fredlund 1976 
Roll 1978 
Baker 1985 
L. Davis & Helmick 1982 
Shumate 1982 
Stallcop & English 1969 
Mulloy & Lewis 1944 
Shumate 1984 
Howard et al. 1978 
McLeod 1981 
Joyes & Jerde 1970 
Stallcop & English 1969 
Jelks n.d. 
McLeod & Melton 1986 
NORTH DAKOTA 
32MC256 
32MN101 
32M0245 
32MZ257B 
32MZ318 
32MZ487 
Little Missouri 
SAI 1982 
Schneider 1975 
Root et al. 1983 
East et al. 1981 
Haberman & Schneider 1975 
Root 1983 
J. Kinney, Personal Communication 
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NORTHWEST TERRITORIES 
JcPw2a-21 
KeNo30 
KeNo36 
Fisherman Lake 
Mackenzie District 
Noble 1971 
Millar 1968 
MacNeish 1954 
ONTARIO 
Near Kenora Wright 1972 (cited in Saylor 1979] 
SASKATCHEWAN 
DjPm-3 
Dj Pm-10 
DkPm-2 
EeOh-3 
FhMv-1 
FlNm-2 
FlNn-6 
East Pasture 
Gray Burial 
Greenwater Lake 
Harder 
Klein 
Long Creek 
Moon Lake 
Oxbow Dam 
St. Brieux Burial 
St. Denis Burial 
Moat 1973 
Epp 1974 
Meyer & Dyck 1968 
Forsman 1972 
ti II 
Wilson 1972 
Millar 1978 
Walker 1981 
Dyck 1977 
Nero 1957 
Wettlaufer & Mayer-Oakes 1960 
Dyck 1970 
Nero & McCorquodale 1958 
Wilmeth 1978 
Millar 1981b 
SOUTH DAKOTA 
39CD23 
39DA201 
39ME9 
39MP14 
Sitting Crow 
Brown et al. 1983 
McNerney 1970 
Gant & Hurt 1965 
Brown et al. 1983 
Neuman 1964 
WYOMING 
48BN701 
48BH732 
Bozner*** 
Dead Indian Creek 
Keyhole Reservoir 
Mummy Cave 
Larson et al. 1976 
it tt tt it 
WPR 1985 
Frison & Walker 1984 
Reeves 1973 
Husted & Edgar n.d. 
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Both authors note the presence of additional sites containing Oxbow 
Points but do not give specifics. 
The artifacts from this site are classified by the report's author 
with a Columbia Plateau Point type designation. 
The published photographs of the artifacts from the site lead me to 
suspect another typological designation for what are labeled "Oxbow 
Points" would be more appropriate. The three illustrated specimens 
all lack the pronounced concave base and lugs which give Oxbow 
Points their "eared" appearance. 
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APPENDIX II. RADIOCARBON DATES ASSOCIATED WITH 
SITES PRODUCING OXBOW POINTS 
LOCALE (State or 
Site Designation 
Province) 
Date (B .C. ) Lab # Reference 
ALBERTA 
DjPo-2 2310 ± 140 RL507 Brumley & Rushworth 1983 
DjPo-9 6150 ± 190 RL774 ti it tt ti 
it tt tt 2740 ± 130 RL507 ti tt it ti 
Boss Hill, 
Locality 1 2840 ± 475 S-1884 Doll 1982 
Castor Creek 2525 ± 1000 ? Wormington & Forbis 1965 
Mace 1 190 ± 70 7 Pollock 1981 
Ross Glen 3010 ± 160 RL1583 Quigg 1986 
Southridge, 
Area B 1720 + 13Q RL1536 Brumley 1981 
it it it 2310 + 140 RL1535 ti ti 
ti tt ii 2210 + 150 RL1534 ii ti 
S.S.Burmis* 30 + 120 RL433 Quigg 1975 
Strathcona 1780 ± 80 S-1701 Pollock 1981 
tt tt 70 ± 105 GX-6276-G ti it 
it it 95 ± 45 S-1700 tt tt 
BRITISH COLUMBIA 
GiRi-4 1477 ± 11 1 WAT-36 Spurling & Ball 1981 
HaRk-1 535 ± 130 WSU-1952 tl It 11 11 
MANITOBA 
Cherry Point 910 ± 205 S-1029 Syms 1983 
it ti 880 ± 260 S-1030 II It 
it ti 1 10 ± 130 S-1032 II II 
i. A .D.100 ± 100 S-1031 II It 
it ti A .D.910 S"" 1034 II II 
it ti A .D.935 S-1033 II It 
Whitemouth Falls 2910 ± 150 GAK-4248 Buchner 1979 
it it tt 2675 ± 150 GAK-4416 ti it 
MONTANA 
24CB202 2950 ± 250 1-691 Husted 1969 
24CA74, Level IV 1500 ± 350 Beta-5536 Greiser et al. 1983 
" " Level V 2420 ± 110 Beta-5518 it ti it n 
tl tt II II 2440 + 100 Beta-5531 tt tt it tt 
II It tl It 2610 + 70 Beta-5523 it ti it tt 
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MONTANA (continued) 
24CA74, Level V 3710 + 470 UGA-4632 
" " Level V & VI 4800 ± 440 Beta-5526 
" M Level VI 4010 + 210 Beta-5533 
i t  i t  i t  t l  3720 + 190 Beta-5527 
t t  i t  t t  I I  3360 + 110 Beta-5517 
i t  I I  t i  t l  3090 + 100 Beta-5519 
t i  i i  i t  t t  2690 ± 120 Beta-5520 
LKM-85-15** 1515 ± 80 WSU-3251 
SASKATCHEWAN 
Carruther 1100 ± 80 S-742 
East Pasture, 
Level 5 2285 ± 55 S-637 
Gray Burial 965 ± 85 S-1449 
i t  i t  1465 ± 105 S-1450 
i t  t i  1535 ± 195 S-706 
i t  i t  1600 ± 295 S-693 
t i  t i  1800 ± 180 S-707 
i t  H 1805 + 
T* 
100 S-646 
H t t  2390 ± 250 GX-3373 
i t  i t  3005 ± 165 S-619 
i t  t t  3150 ± 390 S-647 
Greenwater Lake 2440 ± 105 S-1447 
Harder 1410 ± 120 S-490 
i t  1475 ± 105 S-668 
Long Creek 1760 ± 170 S-49b*** 
t t  i t  2570 ± 170 S-63b*** 
i t  i t  2670 + 150 S-50 
i t  t i  2670 + 80 S-52 
t i  i t  2700 ± 150 S-53 
i t  t t  3043 + 125 7 
i t  t i  3050 + 125 S-54 
Moon Lake 2150 + 90 S-403 
Oxbow Dam 3250 + 150 S-44 
St. Brieux 3035 ± 75 S-520 
SOUTH DAKOTA 
Gant 2180 ± 130 1-435 
Sitting Crow 2520 + 250 7 
WYOMING 
Mummy Cave. CL2 8 2220 ± 140 1-1429 
i t  t t  I I  2690 ± 140 1-1583 
i t  i t  I I  3305 ± 140 1-1429 
Greiser et al. 1983 
ii II H ti 
ti ii II H 
H H H H 
it H ti II 
ii II H H 
it H H n 
Baker 1985 
Dyck 1977 
Buchner 1980 
Millar 1978 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
II II 
Walker 1981 
Dyck 1977 
II II 
Wilmeth 1978 
II it 
it M 
h ii 
I I  If  
Wettlaufer & Mayer-Oakes 
1960 
Wilmeth 1978 
Dyck 1977 
Nero & McCorquodale 1958 
Wilmeth 1978 
Gant & Hurt 1965 
Neuman 1964 (cited in 
Greiser et al. 1983) 
Husted & Edgar n.d. 
ft tt tt tt 
tt it tt ti 
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WYOMING (continued) 
Mummy Cave, CL30 2140 ± 140 1-1580 Husted & Edgar n.d. 
H i« ti 2220 + 140 1-1581 " " " " 
II it ii 2425 ± 180 1-1034 " " " " 
" " 2470 + 150 1-1428 " 
* May not be associated with Oxbow Points. 
** Not thought to be associated with Oxbow Points by report's author. 
*** Not associated with the Oxbow levels. S-49b is associated with 
Pelican Lake Culture from Level Four. S-63b is from the Hanna 
Culture of Level Five. Dates are thought to be the result of 
cataloging errors (Wilmeth 1978). 
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